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FOREWORD

This final report documents the ET thermal environment generation work per-

formed under the ET Aerothermal Design Criteria Verification study (NAS8-36946).

The work was performed for the Thermal Environments Branch (ED-33) of the

George C. Marshall Space Flight Center (MSFC).

During the course of the work, significant results and progress were documented

in the progress reports submitted each month. The purpose of this report is to

summarize the thermal environment generation methodology and to present a

comparison with the Rockwell IVBC-3 environments. The report is presented in

two volumes. Volume I contains the methodology and environment summaries.

Volume II contains the plotted timewise environments comparing the REMTECH

results to the Rockwell IVBC-3 results.
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TABLE 2 : AEROHEATING AND PLUME CONVECTION MAX HEATING

RATE SUMMARY FOR BODY POINT LOCATIONS XT >_ 1872

Body X T 8T

Point

7830 1872.20 0.0

7839 1872.20 180.0

7837 1872.20 225.0

7836 1872.20 247.5

7835 "1872.20 270.0

7834 1872.20 292.5

7832 1872.20 315.0

7831 1872.20 337.5

7850 1898.04 0.0

7859 1898.04 180.0

7855 1898.04 270.0

7852 1898.04 315.0

1406 1914.65 304.0

1409 1914.65 315.0

51308 1916.00 30.9

51309 1916.00 30.9

51311 1916.00 30.9

1414 1936.79 330.2

6632 1955.30 23.5

6633 1962.78 23.5

6634 1968.39 23.5

6637 1971.66 23.5

6638 1976.81 23.5

6639 1980.31 23.5

6640 1984.05 23.5

6909 1999.54 19.0

51608 2028.00 30.9

Aeroheating*
-REMTECH

Max Heating

Rate

2.42

1.38

1.30

1.32

1.46

1.94

1.85

1.27

1.70

1.23

1.88

1.79

5.47

2.97

2.17

2.36

1.63

3.74

1.96

2.03

2.08

2.11

1.07

1.07

1.07

2.27

6.50

RI

Max Heating
Rate

1.99

1.34

1.38

1.13

3.15

4.24

1.75

1.55

2.77

1.53

1.98

2.40

5.39

3.07

2.08

2.24

1.57

3.5I

I.II

1.39

1.75

2.96

0.81

0.93

0.91

2.32

6.05

Plume Cony.

RI

Max Heating

Rate

3.91

3.65

3.65

3.91

3.91

3.91

3.91

3.91

3.91

3.65

3.65

3.65

3.91

3.91

3.91

3.91

3.91

3.gl

3.91

3.91

3.91

3.91

3.91

3.91

3.91

3.91

Method to use when

96 sec < t < 126 sec

Plume Convection

Plume Convection

Plume Convection

Plume Convection

Plume Convection

Aeroheating

Plume Convection

Plume Convection

Plume Convection

Plume Convection

Plume Convection

Plume Convection

Aeroheating

Plume Convection

Plume Convection

Plume Convection

Plume Convection

Plume Convection

Plume Convection

Plume Convection

Plume Convection

Plume Convection

Plume Convection

Plume Convection

Plume Convection

Aeroheating
Plume Convection

18
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TABLE 2 CONC:

AEROHEATING AND PLUME CONVECTION MAX HEATING

RATE SUMMARY FOR BODY POINT LOCATIONS XT >_ 1872

Aeroheating*

REMTECH

Body XT 8r Max Heating

Point Rate

51609 2028.00 30.9 7.07

51611 2028.00 30.9 4.80

1021 2031.65 289.5 4.55

1300 2032.00 355.0 7.86

6647 2033.00 23.5 7.47

6929 2036.45 19.0 10.60

7920 2036.46 0.0 5.49

7929 2036.46 180.0 1.38

7925 2036.46 270.0 3.57

7922 2036.46 315.0 1.92

7921 2036.46 337.5 2.87

1041 2040.76 250.5 2.65

1023 2048.45 289.5 5.46

1043 2048.75 250.5 3.43

1025 2052.65 289.5 9.14

1205 2053.50 312.6 7.08

1303 2053.50 355.0 9.68

1046 2053.75 250.5 6.76

7930 2058.00 0.0 3.52

7939 2058.00 180.0 1.06

7937 2058.00 225.0 1.24

1054 2058.00 247.0 6.51

7935 2058.00 270.0 6.96

1032 2058.00 283.9 7.00

1211 2058.00 319.4 6.96

7931 2058.00 337.5 6.72

1307 2058.00 357.1 9.41

1309 2058.00 358.8 9.01

RI

Max Heating

Rate

6.38

5.02

5.26

8.42

7.62

11.14

Plume Cony.

5.88

1.41

3.62

2.00

3.51

3.26

5.21

4.39

9.09

6.97

9.24

6.92

3.02

1.00

1.05

6.49

3.50

8.39

7.99

1.98

9.21

9.34

RI

Max Heating

Rate

3.91

3.91

3.91

3.91

3.91

3.91

3.91

3.65

3.91

3.91

3.91

3.91

3.91

3.91

3.91

3.91

3.91

3.91

3.91

3.65

3.65

3.91

3.91

3.91

3.91

3.91

3.91

3.91

Method to use when

96 sec < t < 126 sec

Plume Convection

Plume Convection

Plume Convection

Plume Convection

Plume Convection

Plume Convection

Plume Convection

Plume Convection

Plume Convection

Plume Convection

Plume Convection

Plume Convection

Plume Convection

Plume Convection

Plume Convection

Plume Convection

Plume Convection

Plume Convection

Plume Convection

Plume Convection

Plume Convection

Plume Convection

Plume Convection

Plume Convection

Plume Convection

Plume Convection

Plume Convection

Plume Convection

* Note: The aeroheating max. heating rates are for time _< 95 seconds.

19
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PLOTTED DATA TIMEWISE COMPARISON OF REMTECH/ROCKWELL

IVBC-3 ASCENT DESIGN HEATING RATES (TW = 460°R)

Note: The tabulated heat loads include plume convection for body

point locations at XT >_ 1871.
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ASCENT DESIGN ENVIRONMENTS FOR THE ET NOSE SPIKE

AND 40 DEG CONE ACREAGE BODY POINTS

21
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COMMENTS

• _W_-'_TECHenvironment includes nose spike interference effects

that were based on six sets of flight data measured at one

location (XT = 350, @T = !B0-)

• Wind tunnel data ,_as laminar/transitional whereas flight data

appeared to be transitional/turbulent

• I%_MTECH environments ass u_ed that the heating smplification
factor over the entire 40 cone surface is constant

RI environments based on wind turu-.e! distributions which

measured low heating levels for. XT< 350

Difference between RI and _.q_ECH enviror_ents should noc

impact carrent TPS design
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_CH environment includes nose spike interference effects

that were based on six sets _f flight data measured at one

location (XT = 350, g_ = !80 _)

Wind tunnel data ,_as laminar/transitional whereas flight data

appeared to be transitional/turbulent

• Rk-MTE.-C_enviror_ents assumed that the hea ....g a_mlification
factor over the entire 40 ° cone surface is constant

RI environments based on wind tunnel distributions which

measured low heating levels for XT< 350

Difference bet_,_en RI and P_._.-C4 environments should not

imzact c_rrent TPS design
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cc_s

• .:L_EC_ environment includes nose spike interference effects

that were based on six sets _f flight data measured at one

location (XT = 350, 8T = 180 _)

• Wind tunnel data %_s laminar/transitional whereas flight data

appeared to be transitional/turbulent

• R&MTECg environments ass u_ed that the heating amplification
factor over the entire 40 cone surface is constant

• R! environments based on wind tunnel distributions which

measured low heating levels for XT< 350

• Difference between RZ and _.=_ffE_Cgenvironments should not

impact carrent TPS design
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CO_NTS

• L._C4 environment includes nose spike interference effects

that were based on six sets of flight data measured at one

iccation (XT = 350, 8T = 180-)

• Wind tunnel data was laminar/transitional whereas flight data

appeared to be transitional/turbulent

• R_tTECH environments ass u_ed that the heating amplification
_ac_or over .he en_i+e "+0 cone surfac_ is constant

• RI environments based on wind t_nne! distributions which

measured low heating levels for XT< 350

• Difference bet_;een RI and R_-MTEC4 environments should not

impact current TPS design
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• Rh-MTECH environment includes nose spike interference effects

that were based on six sets of flight data measured at one

location (XT = 350, 8T = 180-)

• Wind tunnel data was laminar/transitional whereas flight data

appeared to be transitional/turbulent

• REMq_.CH environments ass u_ed t,hat the heating amplification
factor over the entire 40 cone surface is constant

• RI enviror_ents based on wind tunnel distributions which

measured low heating levels for XT< 350

• Difference between RI and ._[FEC4 environments should not

impact current TPS design
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COMMENTS

• ,o_-MTEC4 environment includes nose spike interference effects

that were based on six sets of flight data measured at one

location (XT = 350, 8T = 180 v)

• Wind tunnel data was larainar/transitional whereas flight data

appeared to be transitional/turbulent

• RSMTECH environments assu_ned that the heating amplification
factor over the entire 40 ° cone surface is constant

• RI environments based on wind tunnel distributions which

measured low heating levels for XT< 350

• Difference between RI and P_,.=_4TEC4environments should not

impac= c_rrent TPS design
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CONMECFS

O R_MTECH environment includes nose spike interference effects
that were 'cased on six sets of flight data measured at one

location (XT = 350, 8T = 180-)

Wind tunnel data ,_as laminar/transitional whereas flight data

appeared to be t__nszt_ona_/_ur_ul_.t

• R_MTECH environments assumed that the heating amplification
factor over the entire 40° cone is constant

• During first stage flight R_ has higher amplification factors
thanRSMTE_

• During first stage flight RZ has lower undisturbed heating
than _-NTEC4

• Differences between RI and ?_-.=_CSCHenvironments should not

impact current TPS design
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Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.
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Fig. 1 C_parison of RI and _ £nvlronments for Body Point 60400

Agreement is acceptable; no TPS impact.
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Fig. 2 Comparison of RI and REMTECH Envlronmencs for Body Point 60405

• The difference in maximum heating rate between Rockwell and

REMTECH generates into a difference of _ 0.3 inches of CPR.

This is within the uncertainty allowed in applying the TPS.

Agreement is acceptable; no TPS impact.
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Fig. 3 Comparison on RI and PJ94TECH Environments for Body Point 60407

• The difference in maximum heating rate between Rockwell and

REMTECH generates into a difference of _ 0.3 inches of CPR.

This is within the uncertainty allowed in applying the TPS.

Agreement is acceptable; no TPS impact.
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Fig. 4 Comparison of RI and RE_TE_ Environments for Body Point 6040g.

Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.
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Fig. 6 Comparison of RI and REMTECH Environments for Body Point 60413
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• The difference in maximum heating rate between Rockwell and

REMTECH generates into a difference of < 0.3 inches of CPR.

This is within the uncertainty allowed in applying the TPS.

Agreement is acceptable; no TPS impact.
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Fig. 7 Comparison of RI and _ Enviror_ents for Body Point 60418

$The difference in maximum heating rate between Rockwell and

REMTECH generates into a difference of _--- 0.3 inches of CPR.

This is within the uncertainty allowed in applying the TPS.

Agreement is acceptable; no TPS impact.
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Fig. 8 Comparison of RI and REMTECH Environments for Body Point 60500

Agreement is acceptable; no TPS impact.
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Fig. 9 Comparison of RI and PdDffECH environments for Body Point 60507

• The difference in max heating rate between Rockwell and REMTECH

generates_0.3 inches of CPR. This is within the uncertainty

allowed in applying the TPS.

Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.
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generates _ 0.3 inches of CPR. This is within the uncertainty

allowed in applying the TPS.

Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.

127



F:_ =" r_/l'r" _" C _--! RTR 174-01

in

,,¢

I
I-
h

Cq
7
I--

tl.I
I--
4
rr

Z
H

i-

,el

o

L02 TANK ACREAGE

I

I

/I

"1/

I111( LIlIIIIII IIIIlUL _

0 50 t00 150 200 250

BODY POINT 71356

XT- 513.60 TN.. THETA T- 202.5 OEG.

+ . -- i - . .i .....

_T LOAD

SYMBOL DESCRIPTION BTU/FT 2

RI 366.8

...... _ 447.6

300 350

TINE (SEC)

J
_::_111 IIIIIiiii iiiiiilil i iiiiii

,400 450 500 550 SO0 650

Agreement is acceptable; no TPS impact.
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• The difference in max heating rate amounts to _0.I inches of

TPS, well within the allowable application uncertainty of

0.38 inches of CPR.

Agreement is acceptable; no TPS impact.
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• The difference in maximum heating rate amounts to a difference

of _ 0.i inches of TPS, well within the allowable application

uncertainty of± 0.38 inches of CPR.

Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.
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• The difference in max heating rate amounts to_-0.1 inches of

TPS, well within the allowable application uncertainty of

0.38 inches of CPK.

Agreement is acceptable; no TPS impact.
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• The difference in max heating rate amounts to _0.i inches of

TPS, well within the allowable application uncertainty of

0.38 inches of CPR.

Agreement is acceptable; no TPS impact.
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• The difference in max heating rate amounts to < 0.i inches of

TPS, well within the allowable application uncertainty of

0.38 inches of CPR.

Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.
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Agreement is acceptable# no TPS impact.
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Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no T2S impact.

145



i::_ I_ M T -,=:" C I..--! RTR 174-01

u.I
m
I

Z

o

L02 TANK ACI_AGE

- " i

" I

- i

- I .,

: ! "

: { /\": ^ B

. l A

- i I

" ! I
-- ! Ai

:.1/
- i

- i

:11
-II

- i

.,

-x

.J

11/111111

o

I
%

II11111II IIUUlI_I I_ ,}tt:..:..;::'!t,_,,

BOI::IY F_INT 71.'55t]

XT-- 6q8,00 IN. . THETA T- 202.5 DEG.

1___: .... I ...... I .- l

HEAT LOAD

SYMBOL DESCRI PTION B,'PU/FT 2

R, i7o.6
...... RD_F_2H 197.7

Illllllll

-- f

Illllllll *l Illqlll ..... 'lit I"1' _ -_:.":i['" _'_LIILIII] lllllllll

50 100 150 200 250 300 350 400 450 500 550 800 550

TIHE { SEC)

Agreement is acceptable; no TPS impact.

146 --



F:_ _" r'vd "r" _" C J--_ RTR 174-01

It)

N

03 N
I

m

ul ,.
i-

z
H

<

¢)

o

LO2 TANK ACFIEAC-._

BOOY POINT 71563

XT- 6q8.00 IN. . THETA T- P_.2_;.O DEG.

I I I I . I |

HEAT LOAD

SYMBOL DESCRIPTION B_J/FT 2

RI 167.8

...... _ 210.4

I

I

Agreement is acceptable; no TPS impacC.



F=_Ervq'T" E C _-_ RTR 174-01

_'] , ,

k"] -

N "

W
BI ''

t z
F-
u. Z
"_

:/,
m I(I -

- -E-:-,A
:f/

:1/
-II

.I

0

L02 T_J'4< A_AGE

/I

I/ ,

J

LLL_ FLL LLL_

I

I

I
I
I

I

I
!
!

' I
!

I

I

5O

800Y POINT 7i56q

XT- Sc18.00 ZN.. "n-IETA T- 247.5 BEG.

I I I_. I.. I I

F[_'I' LOAD

SYMBOL DBS_IPTION BTU/FT2.

RI 165.1

" ' - ..... REMTECH 225.0

::_,t! .... II| ..... If! ..... _ tL_.;':..*I I_JLIl_'._-. -l'rl]lllll.|lllllllll IIIIii111

I00 150 200 250 300 350 ,400 450 _SO0 550 _00 650

TZHE ( SEC}

Agreement is acceptable; no TPS impact.

148



F=_ _" r,,,_ "l- _ C i-.-I RTR 174-01

t'q

i

k'3 -

N -
I

I

2

(.9
Z
H

O

L02 TANK ACREAGE

t

11

[

/ l/ _

I
0 50 t00 t_=O _30 250

BOOY POINT 71575
XT- 6q8.00 IN.. _A T- 270.0 OEG.

SYHBOL DESCRI VFION

RI

HEAT LOAD

BIU/FT 2

210.8

234.5

....... o, .........

300 3_50 400

TIHE (SEC)

_0 _0 _ _0

Agreement is acceptable; no TPS impact.

149 -



i::_ EM T E C I--I
RTR 174-01

F)

IN

"6

I

r,

rr

H

0

1

" _It

_f

.il ._ i
"l 4

il/ . ,
/

I

t

0 50 'zOO

L02 TANK ACREAGE

- "i

I
J
I

I I

I

I

, ,I, J

i
I

!

\\.

t50

BOOY POINT 71581

XT,,, 6q8.00 _N..

, - _ l

SYMBOl.

I

I

THETA T- 2q2.5 OEG.

i

DESCRIPTION

_T zx_

m,u/m ,2
• ,, , ,,

168.0

242.6

I

200 250 .300 350 ,400 450 _K)O 550
TIME (sEc)

i1111LlJ,i

600 650

Agreement is acceptable; no TPS impact.

150



F:_ _-- r,,,_ "i- _" C i---I RTR 174-01

UJ

I

2
n_

L02 TANK ACREAGE

N -

- li

_- #' ,S
i/x

-- I

-I
H -- A

2'/
\.i

.,

.,

%

0 BO 100

BODY POINT 71588

XT- 6qB.O0 IN..

[

SYMBOL

TI-IL=TA T- 315.0 DE(3.

DESCRIPTION

RI 175.3

241.0 I

illllllll Itilllili.ll___o| 1.;,;;_,_;;.,_ "'- -_L- :_ .... ,:3.1/l/._l.iJ Illillill ,iiliaili

150 200 250 300 Z1150 .400 450 500 550 500 650

TIME (SEC)

Agreement is acceptable; no TPS impact.

151



F:;_ =" r,,,_ T =" C }---I RTR 174-01

FI

IO

U
I,I
01 N
I

,t;

01

I--
<
E

o
Z

M

o

_ 1 "

-I
.:1
_ A
- i I

- I I

-* r

-I |

. •

L02 TANK ACREAGE

i
i

I
J
I
I

L// \1

! L

_1 I

-i

-I

=a

$

t

\
%

IIIIII
II!1!1111 I

II_lkllllll ]111!11! !

0 5O iO0 i50 20O 2"30

BOOY POINT 7t5q4

XT,., 6qa.oo IN.. THETA T- 337.5 DEG.

i = | ." i

FE._T

SYHBOL DESCRIPTION EII//FT 2

RI 183.0

...... _ 231,6

!

i

I11111111

!

I

ll_illllll

3O0 35(

TIHE (SEC)

4O0 45O 500 550

|iIIlllll

600 BSO

Agreement is acceptable; no TPS impact.

152 -



F:_ _" r,,,_ "1- ='- _ J-.-.I RTR 174-01

pl

u
LLI
In {1/
I

fll

F-

Z
H

L02 TANK A_:_E[AGE

BOOY POINT 71600

X'T- 751._0 IN..

' i

!f

. /\

|l!llll!lllllllll

0 50

i

i

\\

,H!HI,!I a,i,,H,, _ ..... ...:.::

TF,IETA T" 0.0 DEG.

SYI_OT. DESCRIPTION Z_Fd/FT_

RI 160.0

...... _ 182.6

.,,...---

::::.:.., ]alll

"tOO 150 200 2_0 300 350 .400 _ _500

TIME (S1EC)

_0 600 6.'50

Agreement is acceptable; no TPS impact.

153 ....



_ EM"r'Ec _-4 RTR 174-01

{11 "; ....

k'l -

. J

" J A

- , n

-! !

-!!

-I/

.,

Q

I

m

_j ,,4

<
n"

H

0

L02 TANK ACREAGE

,A

t/,

V

BODY PO'rNT 71550

XT- 75_..50 ZN.. THETA T- _.1_.0 DEe.

L • , t

HEAT LO,%D
SYMBOL DESCRI P'iqON _EU/'FT _

R_ 148.5

...... KEMTECH 164,2

i

\i

\

_LI.I_IJ.. IJJJJJJ4! JLLLLLLLI-Lt JlI__*"I"IIT;._ ;;;;;_'!' u'_'lll{ _;;_111''

0 '30 _.00 tSO 200 250

i

I|ll|ll]I LIIIP__ .... II I I_'f'I"P___ ' _ Itlllllll :_

300 :3_0 400 450 ,'500 550 600 6_50

TZME (SEC)

Agreement is acceptable; no TPS impact.

154 -



F_ _-Pvl"I-_C H RTR 174-01

01

N

U

m

<
nr

I-I

_- ,,.,
<

K_

0

L02 TANK ACREAGE

I'
r
!

i

I

If

" I A _ :

. /_
.,,j

_ ILLU.UJ-U

I

JJJ.LLll LI

i

i

r

BOOY POINT 71675

XT- 751.50 7N.. TH_TA T- 270.0 DES.

...... | . _1 .__' J..... ! "- J _'"

DESCRIPTION

J

RI

HEAT LOAD

• HTU/FT2

172.6

198.3

50 100 i50 200 250 300 350 400 450 _00 550

TIHE (SEC)

I"I'11111

800 6_0

Agreement is acceptable; no TPS impact.

155 --+



F:_ E_: r,,,,,,,l"T"_=::",C p....I RTR 174-01

N

LI.J

l

2
m

N ,-4
D--
,4
E

z
H

<

In

0

°

°

: \

-@_--. ---4.---

i,/'+
- J r

. .

-II

lllllllll |till!

0 50

L02 TANK ACREAGE

N

\\

\

lllllllll

I

t00

BODY POINT 71700

XT- 7q6.50 ZN..

\
IIII l,,;;.. _: :: :::::'"

i50 200 250

THETA T-

i ..... i1,

300 350

TIHE (SEC)

0.0 DEG.

r ...... +...... I" ..... 1 ....... 1----

SYH_L DESCRIPTION

RI

R_

, r • •

550

EAT t.Z)E)

m"U/FT 2 ,

160.7

154.0

400 45O 5O0 BOO

_:111111

_5O

Agreement is acceptable; no TPS impact.

156 -:-



P_ EM'T'EC P-_ RTR 174-0]

-- I

\ : I

J

: , ,7'
-- IJ

-- It
,

-- ,

-- ,1

-II
J

--a

--n

--t

_llllllll IIIILIIII

0 •
0 50

L02 TANK ACREAGE

u --m

: .. I ..

\\ I
\\

IIIl!!lll i,,, ;:;:_'

t00 I,'50

BOOY POINT 71750

XT- 7q6.50 IN..

i

L

J

l

°'IIIIII' IUltlpl,

200 2'30

$?HBOL

|,111,1,,

THETA T- 180.0 DEG.

DESCRIPTION

RI

HEAT LOAD

164.1

138.5

I--

• Ill* .... II * #, -:1111 lllllll

400 450 500 550 600 650300 350

TIHE [SEC}

Agreement is acceptable; no TPS impact.

157 ---_



F::e_: M -r" I=- _ I,--I
RTR 174-01

o

I
I--.
IL

ILl
I-

Z
1-4

o

L02 TANK ACREAGE

!

!

I

] ] --,J

I
I

I

f

d .

I

- !

--_A _ I, ,

\

-II \ \

\
P
iil||lflll i YIIIII ill I11111111

BODY POINT 71756

XT- 7cl6.50 IN.. THETA T" 202.5 DEe.

L_. i -'" ' [:--i - I " 'n". ''-]'''-_ "_'T_-''-'_:'''-"

S'Y'MBC)L _RtrP'rION B,IV/FT 2

'RI ' ' 162.8

...... _ 145.3

0

• 'I

i

50

;:::: .... 1__11111111 ii|lli|lllll|l.lllll I'll[Ullik_-':--t'l[ It -'k'tfl'_ 11|111111 Illlll

100 150 _00 ESO 300 350 400 450 500 550 800 650

TIME (SEC)

Agreement is acceptable; no TPS impact.

158



F_ =" r,,,.,4-r" =" c h-4 RTR 174-01

t11

1!1

oJ

iii
_j (%1
1

I.--
h

¢r

z
H

_-#

i

-//

I

LO2 TAM< ACREAGE

I

f
/
I
I
I

I

__. p.,,--

J

'V

I
I

\\

i
IIIIIIIIII illlilll IIIIISTlllllllllllllll_h ;::Y:-'- "-1

I

O

BODY POINT 71763

XT- 7q8.50 IN.. THETA T- 225.0 DEG.

i-EAT

SYMBOL DESCRIPTION BTU/ET 2

RI 161.6

...... RIg_I'ECH 162.2

i

!
I

l

i
I

--a --

50

f

N--

I

IIIIIIIII lllllllll

100 t50 ' 200 250 300 350 ,400 450 500 550 600 BSO

TIHE ( SEC}

Agreement is acceptable; no TPS impact.

159



I=_ _" r,,_-r- _ C P..-I RTR 174-01

In

N

uJ
u) N
I

I'-
LL

?

ff

Z
H

L02 TAI'_ ACREAGE

i

i

Er,/
- ; X/
-- I #

-- I I

-- J f

-- I

--it

--ll

--!

\\
\\

BOOY POINT 71769

XT- 7q6.50 IN..

SYMBOL

-I

--I

* i

0 _O 1OO

THETA T- 247.50EG.

I _ "T , J

!-I_'/" LOAD

DESCRIPTION t_U/F-_ 2

RI 160.2

162.2

I

|

I

i

I
i
i

I

I

i

_ I I 'I I ..... :-;/ • llII _1111111
I

:150 200 250 300 3!50 ,400 450 500 _150 600 650

TIHE (SEC)

Agreement is acceptable; no TPS impact.

160 -



I=_ E: r,,,A "T" EE C I--.i RTR 174-01

I11

FJ

u
tlJ
u} {M
1

1,

2
m
w IN

I--

H

<_

¢1

o

LO2 TANK ACREAGE

I

ii

11

I

I .

.... --'_ T--i --_" ....

- !

.:I/

..................! \l_llJillJli||ll/lllll

0 50 t00 "-50 200

; 1/1

I \

I'ITT,I,,,.. : I

BODY POINT 71775

XT- 7q6,50 IN..

SYMBOL

THETA T- 270.0 DEG.

H_.AT LOAD

D,E3CRZ PTZON B'IV/FT 2

RI 192.4

R_fI_O{ 167.5

.... ,--"

. ..-.-"

;:::_,.:I ,.oi,*,** II,,,.LfL r .... .,, T_::::: _.,,,||ll!Z|]Illllllr111illl|

250 300 350 400 450 500 550 600 650

TTHE { SEC)

Agreement is acceptable; no TPS impact.

161 --



in

c_

u
ILl
In N
I

I-

ra

Ill _

rr

Z
i-I

.q

o

L02 TAHK ACREAGE

I

....... ttll [ I

- ! [

_,lllili[ll IIlUIlil
IIUIIIII tillS,=::: :,:.I_.,P_.

BODY POINT 717Bt

XT- 7q6.50 IN. . THETA T- 2q2.5 DEG.

........ _ . _I . _I_.-'T'1".":.__.2._1._ _..___t'-:" -'_'- --"-- -_

SYMBOL DESCRIPTION BTrj/FT 2 I

I
I

i
ill ..... i I

q
.... .--_i-i I

RI 139.3

171.6

!

i

I

I

r '

i
i

50 100 :1.50 200 250 300 350 ,400 450 500 ,_50

TZHE (SEC)

i
I
I

iill!ilii

600 650

Agreement is acceptable; no TPS impact.

162 -:-



I:=eEE rvl"T" EE C I---I RTR ]74-01

ill
('4

I
I-
lL
-_.

R
m

i-

ii-

z
H

Ill

o

"
: \A
2 _
-Jr
-jj

- i

-II

- ,

- ,

-i

-i

llllllli IIIIIllll

LO2 TANK ACREAGE

!

)

"%.

I

IIJ IIl|ll

J

I

i ....

BODY POINT 71788

XT- 7qB.50 IN.. THETA T- 3t5,0 DEG.

_AkT LOAD
SYMBOL DF..SCRIPTION BTU/FT 2

RI 144.7

...... RDfTECH 169.8

-- I ,

!

,,'_- .,1*-....... 7;;)111:! _Jllll|l.|llll*-.L_ II;[,_[;,_•1

I

I_lll

' ' I '

5O 100 t50 200 250 300 350 400 450 500 550 BOO BSO

TIHE (SEC)

Agreement is acceptable; no TPS impact.

163 -



5
lU
(/} (11
t

b.

2
m

W
p.
,(
tr

o
Z

L02 TAi',_, ACREAGE

I

• II

: J1
• i i

. !!a

i' ,?t,

:" \
- i

-i

-r

- \\

0 50 CO0 150

BODY POINT 717g4

XT- 7q6.50 IN..

[ "--

--- : i

T1-ETA T-- 337.5 DEG.

J
• ,,, , i .... '."f • ,

I HEAT LOADSYMBOL DESCRIPTION BTU/FT 2

153.3

163.8

i

t*L_111 :__-+_alJ, ,_,,,JiiT

i

200 250 300 350 400 450 500 550 600 650

TIHE (SEC)

Agreement is acceptable; no TPS impact.

--°.

164



I:_ fE: M T _ C !--I RTR 174-01

m

Lq

,4

ILl
m N
I

b-

?
m

rr

Z
M

<
Ill
I

0

L.O2 TANK ACREAGE

_- !

._ I

- t

-- !

- r
-:___, I ,A

i/';2-
__° _ i.

UX.ULZ..LZlI I| t I *z..il

o 50

BODY' POI,"IT 71800

XT- B4i.50 IN.. TFETA T- 0.0 D£G.

SYMBOL DESCRIPTION

I
I
i

I ""

HEAT LOAD

BTU/FT 2

168.7

151.1 .

"[', •,, ..... :=lllllll

iO0 "150 200 2_0 300 350 400 _ 500 550 600 6SO
TIME (SEC)

Agreement is acceptable; no TPS impact.

165 --



F_ r_- M--T' _=" O I.-4
RTR 174-01

L)
LU

I
F--
U.

2
m

I-
.<
er

Z

o

L02 TANK ACREAGE

I
I

,(
I

I e

/
- ,.\/._

--I/_J/ I \\

lllllllll II|llllll IIIIIIIII

|

0 50 t00

800Y POINT 7iB50

XT-- 841.50 IN..

--------------1 _--_ !

llll'T1"i'T]i,i i:::;: "_t "LLt|tql_lll||lllll llllllll|

THETA T- 150,0 DEG.

._ . • ...... J '..|

1;'EAT LOAD

• D£SC_IF_ION BIU/FT 2

R_r 161.5

135.7

150 200 250 300 350 400 4150

TXHE (SEC)

I

IIIIlllll lllllllll

500 550 6OO 650

Agreement is acceptable; no TPS impact.

166 -:-



RTR 174-01

ASCENT DESIGN ENVIRONMENTS FOR THE ET INTERTANK

ACREAGE BODY POINTS

16T



I=_E_:P,,,._-I-=="C F-I RTR 174-01

G
ILl

I
I-
I,
\

I--
m

W
I--

rr

¢9
Z
I,.4

I-

25

20

15

10

INTERTANK ACREAGE

dh,

q

0 ---

0 100 200

BODY POINT i002

XT-- q65.22 IN.. THETA T-270.0 DEG.

! ,I ,[, i i I I [

SYMBOL

i

DF.,SCR.ITTION HEAT LOAD

BTU/lrr 2

RI 953.6

REMTECH I1M.5

300 400 500 600

TIHE (SEC)

Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.

181 - -



i=_E h,,,_-r_: C F-.-4 RTR 174-01

INTEBTANK ACREAGE

E
(n L

I-

iI
" -7--

||t||iH1

o
o 50

BODY POINT 6331

XT-1026.00 IN.. THETA T-- t6.5 DES.

SYMBOL DESCR/PTION HEAT LOAD

BTU/FT 2

253.6

241A

t00 150 200 250 300 350 400 450 500 550 600 650

TIME ( SEC]

Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.

184 --__



F:_ =- M-r- _" C P--I RTR 174-01

"7
tu
u_
I

I-

t-
m

Ill
I---
<
i1"

Z
H

I-
<
m
"r

INTERTANK ACREAGE

BODY POINT 636q

XT-iOOB.65 IN.. THETA T- lq.O DEG.

SYMBOL DESC_ION
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Agreement is acceptable; no TPS impact.
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TIHE (SEC)

Agreement is acceptable; no TPS impact.

186 - "



!_ 15 M TI5 C I.--4 RTR 174-01

¢1

INTERTAhI< ACREAGE

BODY POINT 63q4

XT-- qOS.00 IN.. THETA T-- 31.5 DEG.

I

L
0
UJ
m

F
"' EI-

rr

_ E

0

DESCRIPTION

L
REMTECH

I

m|

HEAT LOAD

BTU/Fr 2

1193

1672

I

,i i Iilt.P... ......... ,,,,,,lql ttlltlll! lJJlllllJ imilikkt._tltC.;_;- li,t'rfYTt .****."_-..L._lltlil,i

t00 150 200 250 300 350 ,400 ,450 500 550 600 650

TIM_ (SEC)

Agreemen_ is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.

192



I_ _=" M T" _ C i..-I

I NTEFITANK ACFEAGE

I

If. m

2
m
w

LU
I-

Z
H
I--
<

0

0 5O

BODY POINT B424

XT-I102,62 IN. , THETA T- 37.7 DEG.

--I-- i (

iO0 150 200 250 300 350 400 ,450 500 550 BOO 650

TIME (SEC)

RTR ]74-01

Agreement is acceptable; no TPS impact.
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II i

DESCRIPTION HEATLOAD
BTU/FT2

RI
RE,MTECH

1_7.7
245,5

iJ 1

0 50

...k ...... ,,o.o,,

loo ¢50 200 a50 3o0 350 400 450 500 550 600 650
TIME (SEC)

• Difference in heating results in---0.1 inch of TPS, i.e.,

within application tolerance.

Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.
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• Difference in heating results in_O.l inch of TPS, i.e.,

within application tolerance.

Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no T95 impact.
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Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.
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• Difference in heating results in_--O.l inch of TPS, i.e.,

within application tolerance.

Agreement is acceptable; no TPS impact.
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0 50 soo _so 20o 2so 3oo 3so 400 4so 50o 55o 600 6_
TIHE ( SEC}

Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.
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TIME ISCCI

Agreement is acceptable; no TPS impact.
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i I I I i I
SYMBOL DESCRIPTION ! HEAT LOAD
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• Difference in heating results in---O.l inch of TPS, i.e.,

within application tolerance.

Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.
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DESCRIFrION HEAT LOAD

BTU/FT 2

RI

REMTECH

809.9
1134.5

I
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TIME (SEC)

• RI IVBC-3 low. Calculated without stringer factor.

• Potential TPS impact.
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Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.

214



p:_ _" r',_'T" _" C P--i RTR 174-01

ffl

0
CU

INTERTA_JK ACREAGE

1

I

_0

Z
H

tlJttlttl III11 _tl Illllllll IIIllllll IIIIIKill IIILJIIII

0
0 50 CO0 150 200 250 300 350

TIME (SEC)

BOOY POINT 7365

XT- qq4.40 IN.. THETA T-270.0 DEG.

[ [ ,,I.I.....
SYMBOL DESCRIPTION HEAT LOADBTU/FT 2

...... RF_MTECH $19.0

I
llllllll Iltll,llllllll,ll,I II,_, Illllllll

400 450 500 550 600 650

Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.
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ODifference in heating results in < 0.i inch of TPS.

Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.

221



i::_ r,-,-,-,-,-,-,-,-,=-M T _., _ i---I
RTR 174-01

I£l

C_
I
I,-

F--
Ill

llJ
I--

or

Z
H
F-

0

INTEFITANK ACI=IEAGE

'' I

i

I

/I

//
// •

/
!

_ I

- i

-p!

:// _t

llllJllllJlllllllll _Jllillllllllt

o 50

BOOY POZhrr 7400

XT-IO6q.40 IN.. THETA T-- 0.0 DE6.

1 I I I I
SYMBOL DESCRLPTION

KI
RE_'FECH

HEAT LOAD
BTU/]Zr2

-.,,,,.,.

I I
I

I
|

I00 150 200 _50 300 350 400 450 500 550 GO0 650

TTt,_E (SEC)

Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.
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SYMBOL DESCRIFTION

RI
REMTECH

HEAT LOAD
BTU/Fr 2

124A

164.9

k

ttlllllll IIIIIIII lltllllll I_. m Itllltlll llttltlll llllllltl ttlllll[l lLllllltt till+ ,'*lll l__t '-PPf'I'T'P'_ 111111111

0 50 100 i50 200 250 300 350 400 450 500 550 600 650

TTME (SEC)

Agreement is acceptable; no TPS impact.
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TIME ( SEC}

Agreement is acceptable; no TPS impact.
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Agreemen_ is acceptable; no T9$ impac%.
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Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.

237



w

I

2
m

m

rr

_ _ •
Z
H

I-

W
1"

INTERT_d_B< ACREAGE

BOOY POINT 7434

XT-ii23. i5 IN.. THETA T-2q2.5 DEG.

SYMBOL DESCRIPTION F1EAT LOAD

BTU/FT 2

RI 1343

REMTECH 2072.

I

\

o
O 50 iO0 150 200 250 300 350 400 450 500 550 SO0 650

TIME (SEC)

Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.
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DESCRIPTION HEAT LOAD
BTU_T 2

Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.
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Agreemen_ is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.
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Agreement is acceptable; no TPS impact.
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F:_ _" r,,_ "-r" _" C F--_ RTR 174-01

C3

C)

c..)

I 0

F-,_.
C,_

CO
c3,

r.I
I--.
cr
CC

C_9_
Z_"

bJ
"l--

C:,

LH2 TRNK

BOOT POINT 1054

XT - 2058.0 IN. THETA T - 247.0 OEG.

i I i _ i T

SYMBOL DESCR/1_ION
HEAT LOAD

B_ 2

I

_.0

0.0 50.0 100.0 150.0 200.0 250.0 300.0 350.0 400.0 450.0 500.0 550.0 S00.0 650.0

TIME [SEC]

Agreement is acceptable; no TPS impact.
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I_ _MT I==" C H
RTR 174-01

[_2 _

Lq_

L_

CD

L,J

_:Z_-

ED

i l

_i SYMBOL I DF_CRIPTION I I'IKAT LOAD

IrrUZFl'2

"i _ _ 371.1P..EM'T£CH _t.1

I I _

lr ' \

/

Agreement is acceptable; no TPS impact.

253



r:_ _ _,,A'r _ c l.--i RTR 174-01

C-)

Z

= ._ _ _ = Z_. .LH2 TRNK XT 1!39 IN. _Hz_R T 3,_ O D_3

Agreement is acceptable; no TPS impact:.
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c_

LH2 TRNK

B0OT POINT 1115

XT - 1139.5 IN. THETR T - 12.0 DEG.

SYMBOL D [.SCIt.IIIT ION
HEAT LOAD --

BTUtFT 2

........ I

RI 41&6

R£.',i"l'ECH 408.1

i-i

c;

CD
LJ
U_
I c>

L_.

l.,J _

n-

Z#

rr"

I

o

°F
c_

\
0.0 50.0 IO0.O 150.0 200.0 250.0 300.0 350.0 400.0 450.0 500.0 550.0 500.0 550.0

TIME {5EC1

Agreement is acceptable; no TPS impact.
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F=__" r,,,._ "r- _-" C l--I RTR 174-01

LH2 TRNK

B00Y POINT 1122

XT - 1139.5 IN. THETA T - 17.0 0ES.

I l t i I I

SYMBOL DESCRIPTION HEATBTu/FTLOAD2

I
I

........ i

RI [ 354.7

REMTECH ! .103.3

O

L,.J
Lf3

5-

1--,
r_

r..,j u_'
[.-..,
cc

,lcr-
L,J

3E

0.0 50.0 lol3.0 150.0 200.0 250.0 300.0 3so.o 400.0 450.0 500.0 sso.o soo.o 5so.o
TIME 15EC]

Agreement is acceptable; no TPS impact.
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t.--.
t3E
t, 1
"r-

c_

LH2 TANK

- I

BOO'/ POINT 1205

XT - 2053.30 IN. THETA T -, 312.6 DEE.

m=,

i

SYMBOL t DESCRIFTION HEAT LOAD

I i _L',FT 2

RI q 4_.6
I_MTECH I 3262.

I

I

c_

tD,-

h.3

b" od"
h_

D
b-..

hJ ag- "y

| ,

CIZ

j_. t fi I

V

/ ,
D.O 5D.D IDO.D 150.0 2£10.D 2S0.0 300.0 350.0 400.D _SO.D 500.0 550.9 500.D 55'D.0

TIME [5E0)

Agreement is acceptable; no TPS impact.
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I=_ t_-- r,,,_ "T" I=="C I-.-! RTR 174-01

B00Y POINT 1211

I'N

C_

15

L,J

I (3,

l..,-

:D

_D

I.-.
rr"
n,.'

(..9 c,

Z

rr"
l.,J
"r

LH2 TANK XT - 2058.0 IN. THETA T - 319.4 OEG.

I I i I I

SYMBOL
' i

DF.$CII.IFTION t
q

lu i
_,_nEcH !

H_TLO_ --

BTU/FI "_

.w&o

32&6

I,

j,
e',

L
• \

,'..X.,...
_. ,_ i | |hi ii

0.0 50.0 100.0 150.0 200.0 250.0 300.0 350.0 400.0 450.0 500.0 550.0 600.0 650.0

TIME (SEC]

Agreement is acceptable; no TPS impact.
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r=:__" r,,._ "T" _ C _--4 RTR 174-01

tNl-

GJ

I c_,

r.

[-.,
r_
.-. C::)

r. 1
E--.
OE
r_

,qp

BODY POINT 1300

n-
5_]
-c

LH2 TRNK XT - 1593.2 IN. THETR T - 30.9 OEG.

SYMBOL DF..,SCRIFFION KEAT LOAD

B"TU,TT 2

m

o /
I'_ - .j

t J I

[ ,Y,cr = 2032.00
8 T= 355.0 ]--

N,

O.O 50.O lO'O.O 150.0 2..00.0 250.0 300.0 35'0.0 400.0 450.0 500.0 550.0 5OO.O 550.0

TIME {5ED)

Agreement is acceptable; no TPS impact.

259



F_ E _',.A "-r E C F-._ RTR 174-01

I'M,

LH2 TRNK

BOOT POINT 1303

XT - 1593.2 IN. THETR T - 30.9 OC8.

C_I

C_)
r.l
cr_
I C_

r.

D
F-.
rrm

• i

CE
OC

z_:

F-
rr

SYMBOL DESCRLPTION HEAT LOAD

BTU,'FT 2

RI 438.6
........ R£SfTECH 376.3

I _ I I I

! XT= 2053.50 8T = 355.0

O.O 50.D lO0.O I50.O 200.0 250.0 300.0 350.0 400.0 450.0 500.0 550.0 500.D 65'0.0

TIME lSCC}

Agreement is acceptable; no TPS impact.
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I:_ =" M T I_-" C !--! RTR 174-01

c>

LH2 TANK

J

BODY POINT 1307

XT - 2058.0 IN. THETA T - 357.1 OCG.

J

i
$Y_IBOL I DESCRIFTION HEAT LOAD

i' B'ru/FTl

RI

I RE,_f'rECH
........ I

I II

J55_

i I

i
!

I

r.

D

cT"

I

° i:7- ,

n-

"r-c>

c>,,_'

h

0.0 50.0 1013.0 150.0 _30.0 ;_::_3.0500.0 35_).0 400.0 450.0 500.0 $543.0 6430.0 $50.0

TIME {5EO_

Agreement is acceptable; no TPS impact.
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i:_ rr_- M T 1=-'- C i_. I RTR 174.01

BODY POINT 1309

[.,...,
C1:
r,1
-r-

CD

I"%1

LH2 TRNK XT - 2058.0 IN. THETA T - 358.8 DEG.

• . , ..

I
SYMBOL DESCRIPTION

i
l

R/
R.EMT]_CI'I 396.7

C:>

C.)
LO
U'>
I C>

5-

[-.,

•--, C>

f'T-- .

I

o /!
r_"

0.O 50.0 1O0.O 150.D P..D0.D 250.0 300.0 350.0 400.0 450.0 500.0 550.0 60O.O 650.0

TIME [SEC)

Agreement is acceptable; no TPS impact.
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F:_ _" M"r- _" C t.-4 RTR 174-01

D

L_ _.

p-,

L-

L-_

C.9

Z
CD

BDD_ PO'NT _81

LH2 TRNK XT - !B22._ IN. THETR T - 30g._ DEG.

jS_qe[aOL DESCP./FTION

214.9
172.6

_,r_ ........................... '._ :'_ !':':_.g <5 :_ '3 5_G.C _=_ n

"RI IVBC-3 considered high from a consistency standpoint

with surrounding environments. Hi/Hu factors are high

compared with the IH-97 data base (T/C 5252).

Agreement is acceptable; no TP$ impact.
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l=_'-_--r,_-i"',=" C I--I RTR 174-01

cz_

r_.

c_

c.J
L,.J

I cD

5-

w C3

LJ

:Y

C9o
Z_:"

co"
LJ

LH2 TRNK

BOOT POINT i404

XT - 1BBB.S IN. THETR T - 309.4 BEG.

I I I I
I

HT_.ATLOAD --
i DF...,qCKI_T1ON
I BllfNT 2
I

i 1_ I .._l&0

........ fl P.E._cx I =LS

ii

° / \
./;;>-./ '.. \

0.0 so.o _00.0 _so.o 20'0.0 2so.o 300.0 ]s'o.o 400.0 450.0 soo.o sso.o soo.o sso.o
TIME ISEC]

Agreement is acceptable; no TPS impact.
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F_ _--- r,,,._ "F" _" C I---I RTR 174-01

o

LH2 TRNK

rr
r_

O=
LJ

-r" °

%%

B00¥ POINT 1406

XT - 1914.7 IN. THETR T - 304.0 OE_.

I

SYMBOL

i

! 0F.SCmFnON

I

i KI
I _,MTECII

I HEAT LOADBTIJ_'T_*

_3

I II

i ,

D.D .50.0 1OO.O 1SO.O 290.0 250.9 300.0 2;50.0 4DO.D 450.0 5DO.O 5.50.0 600.D 550.D

TIME (5EC_

Agreement is acceptable; no TPS impact.
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RTR 174-01

D

LH2 TRNK

B00T POINT 1409

XT - 1914.7 IN. THETR T - 3t5.0 OEG.

i

iY_,f_OL DESC_J_wrIoN HEAT L O.._D

BTU,FT 2

I :63._
[ 246.7
i

r, 1

L,_

=D
t.--,
rr',

u_' I
rr-

z

- h
11=

,4" ._ /

o
I I

o.o so.o loo.o lso.o zoo.o 2SO,O_o.o sso.o _oo.o _so.o s6o.o sso.o s6o.o sso.o
T[MC (5EC)

Agreement is acceptable; no TPS impact.
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F_ _--_r',,,_ "F" _" C _..! RTR 174-01

o
i

c_

c:),

r, 1
U_
I o

G_

D

lib
•-. !:3,

r, 1
b--,
C_

c_

CE
C.d
-r-

c_

LH2 TANK

800Y POINT t4tq

XT - 1936.8 IN. THETR T - 330.2 OEg.

I
SYMBOL DESCRIPTION

t
'" R.I

RE._frECH

HEAT LOAD

f _r u4_'r'-

i

I _9.6.'862

|

• .--. ....

i i

O.O 50.0 IO0.O I_.O 200,0 250.0 300.0 350.0 400.0 450.0 500.0 SSO.O _O0.O BSO.O

TIME [5EC)

Agreement is acceptable; no TPS impact.
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F=__-- r,,._ -r- ,._.- c F.-t RTR 174-01

c)

LH2 TRNK XT = 1359.2 [_. THETR T - <0.C DES.

LD
sa D.
0") c_-

F-
L

c3

r_r,

Z
CD

L_

D

_D

!

8.9 50.9 :OC.O 158.?, 20r,.o 250.8 ?I2.C 350.C: _.OC,.3 450.8 5SD.C _53.0 5DS.LC 5,50.D

Agreement is acceptable; no TPS impact.
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F::__" P,,.,,'t"T" _" C P--_ RTR 174-01

¢D

L,J
U'_

I cI
I--'
L,-

p-.
CID

n-

n_

CDc_

Z

n-

LJ

LH2 TRNK

BOOT POINT 6582

XT - 1127.6 IN. THETR T - 23.5 OEG.

I I t l I

SY_IBOL DEscRrPTION
HEAT LOAD --

BTU,'I_" _"

376._

Z60.I

I ,

e o° _

° >--I
O.D 50.0 I00.0 150.0 200.0 250.0 300.0 350.0 400.0 450.0 500.0 550.0 500.0 650.0

TIME ISEC]

• RI IVBC-3 environments considered high. B.P. 6582 is

located under the LO 2 feed line. Max rates at other

similar locations range from 1 to 3 BTU/FT 2 sec.

Agreement is acceptable; no TPS impact.
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i:_ _ M T I=:" C H RTR 174-01

B_J _ _. £587

0

LJ_
Cr3 _-

LJ

nr-_-
rv

c_D
z

..,--.

i'_t-

LH2 TRNK XT = 1334.4 IN. THETR T = 23.5 OEG.

I

,-Dc-°NiTI--
i p.j 149.4

RE_rEC_ 17_J.l

I

i '

i
l L

7

i

....... ,'u_., 25',;'.2 3D0._ 350.0 40.?,. 450 _'_500._ _5 r" _ .....

T[_ [SEn)

Agreement is acceptable; no TPS impact.
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F:_ _'- r,,,A "q- _" <_ _--.i RTR 174-01

D

r i

K,

LH2 TANK XT 'i3SB.S ,fN. TH"r_L,nm = 235, . OEG.

l

i _ ! i !
l !

i _ l [

SYMBOL DE.SC'Rn_r'ION HEAT LOAD

B'T%_'T 1

m

172.2

171.3

: ; : l i i I

i ; i[ i , i

[ i i : ! i
!

l

i

i-- [

[ ! ;

: !

!

F

i

I ll

[

i

, 1

; T

: i

! --

l

•0 58.0 100.0 !52.2:200.0 250.0 300.2 350.2 4.00.0459.0 5CS.O 550.2 800.0 850.2

Agreement is acceptable; no TPS impact.
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m:_ _=.. r,,_ -.r. u=- c i_.._ RTR 174-01

CD

803':._C ',T 6s89

XT = i356.4 IN. THETA T _ 23.5 OEG.

D

r_

, i

Z

u:'

g,-

O

i

{
i

r

i I
i

t

!

!

, i
r

I !

I

I

: r

; L

P

i i

i i :

F

t.t._., _.

---; ',.,.
/

i ' '

SYMBOl, DESCRJ]PTION HEAT LOAD

' BTUR-T 2

R/ 211..0

i RY.MTE(_! XIL._

! '

I

r

L _

i i

i i :

0.0 50.0 !'3C.3 !SJ,_ 200.0 25C.2 300._ 35r'.:]_JD.- _SO.O 5CS.C 55C.?, 5'J',_,.05.50.0

Agreement is acceptable; no TPS impact.
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I:_ l_ M T E: C !.....I

RTR ].74-01

C_

,or'

O

L,J

rv

[_9
Z

r','--

r

BO_Y _0 :,'_.N.55£0

LH2 TRNK XT = 1:372.C TN. THETR T = 23.5 OEG.

+_.__.__+

i r

[

'i ;

t i¸

i "i

i

i

J

i

SYMBOL DF..S_ON HF.ATLOAD

rru/l_

I ,,, I I

• " ' I" i'

: f

i I

i

• , , i

/

.0 52.0 100,3 _-r" ,"._._ 2DO,0 250.3 30P,,,3 350.P,} 40D.O 450.0 <0[

Ti_'_- _5EP_,}

i

•O 550.b 50O.O B5D.O

Agreement is acceptable; no TPS impact.
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RTR 174-01

BODY POZNT BSB]

LH2 TRNK XT - 1375.3 IN. THETB T - 23.5 OEG.

i

T

i

•0 50.0 10'0.0 150.0 200.0 250.0 300.0 355,0 _OO.O _50,0 5OC.O 55C.0 50O.C 852.0

TT_r

Agreement is acceptable; no TP$ impact.
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_=:__" rvl-'r- _" C P.-4 RTR 174-01

C3

F.J

U') O_

L_

LJ

Or"

C_

Z

{.-- ..:-
C_
L_

820_ _SiNT _5_

C_

.... p

" T

J i

i

I

I I

i

' i!
[' "_

i

i I

£

l

,l - i

i r

: i

! i

I

i---- SYMBOL DESCRIFI'ION HEAT LOADb! S'TU/Fr_

KI t 139.2........ _,_,fT£CH 119.9

n_. I I II

,,_-.,._._ ! i .... i..

r

. ,. . ; . .
; i

I i :

' i i

! ;

; i !

I'

i'

' i

! _ , : ,

0.0 50.0 lO0.O ',50.0200.0 250.0 300.0 35D.0 400.0 450.0 500.J 550,0 50C.O 850.0

Tim-ESEC)

Agreement is acceptable; no TPS impact.
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F:z_ M-r- _=-C F.._ RTR 174-01

CD

LH2 TRNK

BDSY _kT .....

XT = 1367.7 IN. THETR T = 23.5 DEG.

C)

C'Q

tm,_

L,_

c_

Z

L_2

p,;

i i
' i
i i

i ;I
!

i 'I
i

i

i '

i ; !
i :

i

/

i

E

i r
i

I !

! '

I ,

! •

SYMBOL DESCI_'ION HEAT LOAD

BTU/y'r _-

! i i i _ ! i

i I
I r

I *

l

' !

PJ L_._

I_..M'T£CH ZL_._

I

; : i i

i I

' i

I

I L____

J I

J I

!

i

' I

i I

i l

I

9.8 50.0 ]9C.S :5O.C 200.0 250.0 39C.9 350.C 409.3 458.8 500.0 550.9 592.0 55C.0

.=,,. :5ES]

Agreement is acceptable; no TPS impact.
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F:_ _" M "r _" C J--.I RTR 174-01

LH2 T_NK

_ o_'NT B597

CD

ED

H-,
L-

E_

r_

(_9
z

c2

C:D

! E

i i

i

i

J

t
r
i

I

r

i

i

i
!

l •

SYMBOL t

!--
I

D£S_ON
I HEAT LOADB'TUS"T 1

RI [ IIKJ_RE.MrTlrCH 119.6

k
r

0.0 50.0 ]00.0 ;50.0 200.0 250.0 300.0 350.0 400.0 _50.0 500.D 550.0 500.0 550.0

i'M r {___]

Agreement is acceptable; no TPS impact.
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i:_ _ M T I_" O I---I RTR 174-01

E._

r_

b.J

r i

909_ POINT 5503

LH2 TRNK XT = 1818.7 IN. THETR T _.- L_ 5 DEG.

/
i
i

, A G ...... I | ,,

SYM_0L DESCRi]_IO_ I HEAT LOADZr]-U/Fr 2

........ REMTECH 21£4

O.: m;,_ ,OO.O ;5O.O 2,;:,.O 252,.2 .3P_.0.P.350."._ 4r.,C..... "" 45S.D 5.3C.D 55C.3 50O.D .'3.5D.S

Agreement is acceptable; no TPS impact.
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F::__=="M ""r" E_: C }.-,-! RTR 174-01

C_

LH2 TRNK

800Y POINT _OOOO

XT - 1622.0 IN. THETA T - 23.5 DEG.

0

PJ

E_D

U';D

b

F_E_
r_

b.2

C.9
Z

CD

¢N

P:

i
1
I

d

SYM])OL D F_.,SC_I'_O N _T LOAD

_JE,W'_ C'_ 210.4

i

I

i i

F

I

t
' i

I

: i

i

i I

i--

I

! i
t

! I
i

m

0.0 50.0 100.0 !50.0 200.0 250.0 300.0 350.0 400.0 450.0 500.0 550.0 600.0 556.0

Agreement is acceptable; no TPS impact.
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;=_ _ r-,,,,n-r"E_:C F-.t RTR 174-01

BOOT POINT 6B]7

c)

6

F.J
L,J
(J"l
! r'_

1-.
cci

t.J
1..-.,
CIZ

CIC

C.O ,'_

I"--,

(3Z
L.,.J
-r"

LH2 TRNK

0

xT - IBBB.7 IN. THETA T - 23.5 DEG.

• ! i

i _ ''i"
........ R._M'I'£CH !

I I

KK£T LOAD --

197.3

i

i ii

i

O.D SO.D ]DO.D )SO.O 200.0 25D.D 3OO.C) 3SO.D 4DO.D 4SD.O 56)0.0 SSO.D 5OO.O 6SO.D

TIME (SEC)

Agreement is accep_abie; no TPS impact.
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]=:__-" r'v1"T" E C _-.4 RTR 174-01

¢>
I

c>

=:-

U'_
I ¢:>

c,..

[..-,

r,1
p-.,
QZ
C_

r.Do

i,..,-i

[-.-,
CE
[.d

LH2 TRNK

BOOT POINT 6632

XT - 1955.3 IN. THETR T - 23.5 DES.

I I i I I I
$Y_iBOL DE$C.I_vI'ION HEAT LOAD

! BTUJFT 2

i
' R3 { 2 I03

........ RJ_MTECH I 230.4

•- II I
I I

.... i

I

I

II / II
_. - J. J

C_' I

d _

O.O 5O.O 1OO.O lSO.O 2_.80.0 ?._.O 300.0 350.0 400.0 ISO.D 500.0 550.0 500.0 650.0

TIMC [SCC}

Agreement is acceptable; no TPS impact.
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c>

c3,
c>

52
U-)

G..

D

•--, c:>
up

G.J
p.,
OZ

E.Dc>
z_:
[-..,
rF"

-1-

LH2 TRNK

BODY POINT 6633

XT - 1962.8 IN. THETR T - 23.5 DEG.

I I , I .....
I

SYMBOL DE.SC_I_TION f HEAT LOAD
BTU/F'r2

I ....4

,, II I III I

i'.,

°_
o

' 1I

I

I

I

O.O 50.D IDO.D 150.0 200.0 2SD.D 300.0 350.0 400.0 450.0 500.0 550.0 500.0 5S'O.D

TIME (SEC)

Agreement is acceptable; no TPS impact.
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!::_ I=="1',,,,4"-I- _:: C I-..-i RTR 174-01

D

O

r_3
hJ
U'_

I c=,

5_

F..,
f13

5..]

n-
r'r"

r...9 D

[--,

f.,J
2Z

LH2 TANK XT - 1968.4 IN.

BODY POINT 6634

THETA T - 23.5 DEE.

DF..SCKIPTION _AT LOAD
_i'U_r"

_.41.1
I_._fTI_CH _3.1

I i

I

!

I

_D.D 5O.O IO0.O ISO.O 2_30.I) _l).O 300.0 3543.0 400.0 450.0 500.0 550.0 500.D 550.D

TIME [5EC_

Agreement is acceptable; no TPS impact.
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F=__" r-,,,n "r" _- c _-.-! RTR 174-01

C3,

D

F._
r,1
U')

(-,_,
G_

{.-,
er_
•.--, C:)

52
{--,
cI-

[--,
co"
G..]

¢:)

N

LH2 TANK

BOOT POINT B637

XT - 1971.7 IN. THCTA T - 23.5 DOG.

SYMBOL DESCRIPTION HEAT LOAD

i BTU,I;'T 2

L,gO.4

-'31.6

II

i
i
I

J

i

0

J

O.O 50.0 lO'O.O 1SO.O 200.0 250.0 300.0 350.0 400.0 450.0 500.0 550.0 600.O 8,50.0

TIME [5COJ

Agreement is acceptable; no TPS impact.
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I_ =" M T =" O !.--I RTR 174-01

B007 P0]NT 6638

O

O

l..,J
L,o

J O

L,.-

Z3
t--

w Q

L,J
I-,
tl"
t'r

¢_Oo
0Z,,-

F-,
rr"
5.3
"1"

LH2 TRNK XT - 1975.8 IN. THETR T - 23.5 0EG.
O

- i ). f

II

DE.SCRIFTION
I HEAT LOAD

I BTU/FT !

L92.5
137.5

II| II

.4

c_
i

0.0 50.0 I00.0 150.0 200.0 250.0 300.0 350.0 400.0 450.0 5OO.0 550.0 500.0 550.0

TIME [5EC]

Agreement is acceptable; no TPS impact.
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c)

L.J
U_

e--. o_-
r.

[.-,
co

LJ

r_

r_9o
Z

p-
_r

I

LH2 TRNK

B00T POINT 6639

XT - tgB0.3 IN. THETR T 23.5 0EG.

I i HEAT LOAD

SY?,LBOL DESCR.I]_ION ! BTU/F'T _-

i RI

........ RE._CTECH 19"/.4 __

i

CD

o
0.0 50.0 IO0.O 150.0 200.0 250.0 300.0 350.0 400.0 45'0.0 500.0 550.0 500.0 550.0

TIME ISEC]

Agreement is acceptable; no TPS impact.
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B00Y P0[NT 6540

D

O

5
LJ
LID

! o

I..,_

OO

t,J
t-.-,
n-
n.-

Z °_

rr"
LJ
"1"

,4 L

LH2 TRNK

q

XT - t9B4.l IN, THETR T - 23.5 0EG.

.! i i i ! i

SY_BOL DKSCR/I_ION
L

pj i

........ RE._ECH I

III 1

193.4

i i

0.0 50.0 lOO.O 150.0 20'0.0 250.0 300.0 350.0 'lO0.0 450.0 500.0 550.0 600.O 650.0

TIME ISECI

Agreement is acceptable; no TPS impact.
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m _ r,,A-r'_="c I..-4 RTR 174-01

,,,-,

BODY POINT 6647

D.3
U')

5_

D

rm

u_-
r..,j
{-.,
rr
or-

I---,
n-
C.J
"r"

LH2 TANK XT - 2033.0 IN. THETR T - 23.5 OEG.

SY31BOL DKSCRIIrrlON

I

HEAT LOAD

. BTUfF'r2,

357..0
, J27.9

I

c)

/: L'
_.._---- _ _..

'D.D 5>0.0 ID0.D IS'O.O 200.0 250.0 300.0 350.0 4DO.D 45().0 500.0 550.0 BOO.{) BSO.D

TINE [5C0)

Agreement is acceptable; no TPS impact.
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i:_ l=='- M T I_" O H
RTR 174-01

,v-'

O

r..2,

L_

L_

r,-"

Z

r:-

_4

BuJ,_; P3_NT. BBB_

LH2 TRNK XT 18i5.7 IN ~' _# = . .- . . IHE_,. T Ig 0 0ES

SYMBOL DF.,S_OM HF.AT LOAD
I%TU/1FI"!

........ P._ITI_ CIt 21Z3
I

i

J

I !

I

/ , i i I

0.0 50.0 I00.0 I50.D 20C.S 250.0 3DO.C 35'0.0 400.0 _.50.0 500.0 550.0 500.0 550.0

Agreement is accepSable; no TPS ±mpact.
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J=_ _" M"r- _" C P--.I RTR 174-01

¢3

c>
c_,

r, 1
Ub
! c>

r,

t,.J
p-.
QZ

C=9
Z

t=.=(
cr=
L.J

LH2 TRNK

800T POINT B909

XT = 1999.5 IN. THETR T = 19.0 0C8.

) i i I
$Y'H30L

I

D_.SCK_FION

i

HEAT LOAD
BTU;YT

189,4
179.1

I

I j"

=, ,_ -_ " ._ ._.
O.O SD.D IOO.O 150.0 200.0 250.0 300.0 350.0 400.0 ¢SO.O 5OO.O 550.O 5DD.D 85D.D

TIME [5CC1

Agreement is acceptable; no TPS impact.
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I=__ r,,,,'l"T"_ C l---i RTR 174-01

LH2 TRNK

BODY POINT B929

XT - 2036.5 IN. THETA T - 1g.0 OE_.

SYMBOL DESCRIFTION HEAT LOAD
_U/FT 3

l

I_TECH _4J

{:)

- 11
C_
U-)

f,

rr_
C_ I

C_Oc_

F-,
CI:
(J

_1 "r % &

D.O 50.D 100.9 150.D 2J)O.D 250.0 300.0 350.0 4DO.D 450.0 500.0 550.0 BD'O.D B50.D

TIM[ {5E01

Agreement is acceptable; no TPS impact.
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I:_ 1=" M T I_ O k.,. I RTR 174-01

C3

Lq2 TfiNK

800T POINT 7940

XT - 1!37.3 IN. THET£ T - 0.0 DEG.

_r

C.3

OO_
1

L.2

c_o
z

oz

CD

_ I i ;

I i _ I ii •
t i - 1

i I
LI

iI , t

i i :

: 'L I L
i ¢ , _,

/

!

J

I

I

I '!

=' i

b !

i

i

HEAT LOAD

_-d/F'l" 2

SYMBOL DESC'RIF_ON

I RI 40_4

P.£.WTECH 47¢9

I

i i ' _ ! i
! _' ! t

] ' L ] I

i , i
t _ i!

0.0 50.0 :OO.O ]50.0 200.0 250.0 300.0 350.0 400.0 450 - 500.3 550.0 500.C $53.0
_M_ ._

Agreement is acceptable; no TPS impact.
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I:_ [_-" M T I=- O I,-- ! RTR 174-01

C_

,_r',

p,a,

_R
U") c>_

L

"_ o

L_

o

Z

L__

O

LH2 TRNK XT i_37.3 iN. THETR T - 337.5 D£G.

i

I '

i ;

0.0 50.0 100.0 150.0 200.0 250.0 300.,S 350.0 _100.O 458.0 500.8 550.C _00.0 650.0

TIME [5EC)

Agreement is acceptable; no TPS impact.
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C_

LH2 TRNK

BODY PC!XT 7<<2

XT = 1177.3 IN. THEE8 T = 31S.O DEG.

D
_R
L'2. _

bJ

c_

CO

Z

F-

L3
-r-

C

t i L I

!
I

, i

q I

i i r
L

i J

F
•

! ,.i i

t

,Ji/"

i sr_mOL

! I

i '

I F

t t

F
1

i i

---T !

DESCRIFTION HT_AT LOAD

BTU,qFT:

RI 176J

RE,_rTECH _5.6

i

I i
I
! i

i

,,. i

i I

F

F
i I

' i ! _ ' i !

I • i i

S.O 58.0 108.0 :5O.D 2SS.2 250.0 300.2 350.0 4DC.8 450.0 5DD.C 55D.0 600.0 650.2

TIME _SEC]

Agreement is acceptable; no TPS impact.
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L=_.E_: r,,,._ "-F" _-" C F..-._ RTR 174-01

C3

LH2 TRNK

BODY PS:NT 74(_

XT = L:37.3 IN. THETR T - 292.5 DEG.

,q-.

D

I --

L

i i

('NI_

CD

rF

Z

(32

"T-

_#_T_ i_4_J_

i i
i I

I i

S"_4BO L D F.,SCRIIvPION

E.E34..I_Cta 163,2,

i
I
I

t
J
I

I

....... I..... [.
'0.0 50.0 100.0 15'0.0 200.0 250.0 300.0 350.0 400.0 450.0 500.0 550.0 S0'0.0 650.0

TIME (fiEC_

Agreement is acceptable; no TPS impact.
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F::__ r'v'l-r" I_ C I-.-i RTR 174-01

C3

,,¢,

C_

P,J

_R

L_

C_

LJ
p-- o

C._9
Z

P" v,

O

B_J, PC;NT 7_5

LH2 TRNK XT = !137.3 IN. THETR T - 270.0 DEG.

I !

i I t--

JL I

i r

L

i

!

! i
r

, , , ,,

I

J

"!
i

!

-.i i

I

i m , • u :

SY'_4_O[, DF.SCIPJI_'_O N

I "- I J

L

i '
i •

, i i
I + l

L
i

] t

' I
I ! ,

' i i

P./
KE.'Kr£cH

I II III I

! I

i

!
I j

r

i

!

. i

[

k--

I i

.......... L - ;

•9 50.D !DD.O ]50.D 20D.O 25g.D 300.0 35D.0 4OD.D 45D.0 5DC.O 550.D 5,30.0 550.0

Agreement is acceptable; no TP$ impact.
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l:::;__ h.,4"r-s_: C i--.4 RTR 174-01

C:;,

O

_J

C-.)

L..-

EDc_

C_

LJ

Z

BODY PO_,N_'_7_d6

LH2 TRNK XT _ !]37.3 iN. THETR T - 2_7.5 DEG.

SY'_QOL

i

i

I ; i !

I

DI_CI_ON I'IIEA, T I.,O&D

_rl.llFi'2

R.I [ 107.1P..F..MT_CI.I 149,8

8.0 5D.O 106.0 :50.C 208.0 250.0 3OO.O 35D.0 !9O.O 4.50.9 5OO.O 55D..D 5OO.O 550.9

Agreement is acceptable; no T?S impact.
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I=_ _- p,,/l-r 1=" C !--! RTR 174-01

C)

D

i

r

C3

L_f
6---c_

t'T- uJ
rr _

C_9

Z

,q+

cz
L_J

CD

C_

LH2 TBNK

_v _BO_+ Po NT 7_7

XT - !!37.3 IN. THETB T - 22S.0 DEG.

Agreement is acceptable; no TPS impact.
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F:_ Er',,_-r E C _--! RTR 174-01

C)

O

L,_

L_

rF

Z

o

909T POTNT 7d50

LH2 TRNK XT - !i67.2 IN. THET£ T = 0.0 BEg.

] i
r

i_

, i [

i
I I

i

i
/' %\

L

[
r i
i

I i

! I
]

I
i

! ,m

SY'M_OL DF-_C]R[FTION IIF..AT LOAD

lffUffr 2

i

m RI 3139

&EMTECH _O&6

II II I

,, . : .... I

, ,_ ,

• ,: , . . -=_.

I

I

] I

[

]

i i
T

[ i ; i ; '

|

0.0 50.0 ;00.0 150.0 200.,T, 250.0 300.0 35'0.0 400.0 4,50.0 500.0 550.0 50_.3 65C._

T .[r'1,E [SEC)

Agreement is acceptable; no TPS impact.
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I=:__'r,,,,.,_'r- _-" c _ RTR 174-01

C)

E_

F_

L_J_
U'3_

E--,
L

E_

E_

Z

GZ

..:._

F_

900_ PS!NT 7451

' _ XT . - .uHd TaNK = 1157 2 IN. THETR T 337 S DEG.

F

i , I

J

, i

I

i I SYMBOL DEscRn_'ION HEATLOAD

i _rrr2

: P,.I_Wr£Cll 4_1_!

i "i

I i
I I

r

i i

I i

F i

_ i i _ i ! I i : i
, I _ i i t ! i i

[ i t i t :

I I' i i ! _

i i i : I i i

i
I

' I

I

,'_q i i

; i :

I i ;

!

O.O 52.0 :OO.O !50.0 200.0 250.0 3DO.G 350.0 400.0 450.0 500.0 55C.0 500.0 550.0

TT_E rqr_

Agreement is acceptable; no TPS impact.
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0

LH2 TRNK

BODY sS!NT 7_52

XT - !157.2 IN. THETR T 3i5.0 DEG.

¢:3

r...D"

b-

c::,

b__

,-r-_

r_9

Z
Es

i.d

czs,

6

F ! b
1 i

i I
! i

i
b i

L

i i

P i i

J

! i

i I

i '_ J

T tt
L

SYMBOL DESCR/FrION 1-17.AT LOAD

_-,,jR',T 2

Rl 163.7

P_,fI_CB 2O2.$

i
i J

, !

I

i

i i

i i i i _ i

I i i
I I i i _ i

! 4

: i

i

i

O.O 50.0 lO0.O 150.0 200.0 250.9 3C0.3 358.3 489.3 <50.8 5C3.C 55.3.8 6DO.C r-SS.D

T!_-- _5C3]

Agreement is acceptable; no TPS impact.
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RTR 174-01

C_

L.j _

90DY PO:NT 7455

L_

Z

LH2 TRNK XT = 1157.2 IN. THETR T ffi 270.0 DE_.

: i

! !

I

I, i

I
t

I
I

I
I

I

!

rm

' i I

i F

T i i |
' I i

t i

i

I

!
i

'[

i

I

DE$CRIlrrloN HEAT LOAD
BTU/Vr 2

REM'T_CH 137.5

II I

i

f ii

i

! i

! t

!

] 1

i [

!

i I

i

i I

2.3 52.0 iOO.C, :SC.C 220.0 250.0 320.0 350._ 4OG.O 452.2 530.0 250.2. 502.9 550.0

Agreemen_ is acceptable; no TPS impact.
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I=_ _-" _,,,,,1-T" E¢: C !---I RTR 174-01

o

_q
U') _z).

L_

CO

BS2Y _n_uiNT 7_$7

L_

n-u_.

Z

LJ

LH2 TRNK XT = IIS7.2 iN. TH£TR T = 225.0 BEG.

i I

_ D 50.0 lO0.O 15_,.0200.0 250.3 300.0 35D.0 _,O0.O=,S3.D50D,O 550.D 500.0 550.D

[ i ;,_. _ ,J L-._,_

Agreement is acceptable; no TPS impact.
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I:_ _"r',,,,,1-r- _"C I---I RTR 174-01

t • c_

L

L_

n-_-

C9
Z

CE_
Ld

Be_ _8:N7 74E_

LH2 TaNK X7 = !]57.2 iN. T_ET? 7 - t89.0 8E$.

I

• I !

' i
[
I I

1I..1_

I /

i

J

i

:°.'x i t

• 0 50.0 :9g.9 !52,.0 20`3.0 250..0 300.9 358.3 480.8 45C.8 58.3,0 550.0 580,8

7i_'_£ i 3:72 ;

Agreement is acceptable; no TPS impact.

307



]=_ _" r',_ "r- _" C F---_ RTR 174-01

,,=.,

C_

E--,
L_

BODY POINT 7470

z

C

LH2 TBNK XT _ 129] 5 IN THETR T - 0 9 _

i':,.

0.3 50.0 !DO.._ :50.0 220.O 25C,2. 300._ 350.0 40D.0 4.5_..0 502.0 550.2 5D0.9 650.0

T ': !SEC'

Agreement is acceptable; no TPS impact.
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i=:__" M"r" '=="C I"--I RTR 174-01

C_

C_

CD

¢y

CD

Z

.L._-
:v

C_

LH2 T6NK XT = i29!.5 !N. THEIR T - 270.0 DEG.

i ,I i

I

! i

i

i

[ ! :

r_,- , J

i

, I i

J

q

i

!

i :

]
i !

i

i
J i

r

$'YM_OL DESCR.II_ION I'IKAT LOAD

rrl.I/fT 2

L

i i

I

I i

i

4

I

R.F-14TlgCH

' i
[

L?.4.0

149._

f

[

L i

+--

I

i i i I i i

D.O 50.D IOD.D !50.D 200.D 25D,n 3DD.D 35D.0 _.g'S.D45C,D 5DD.O 55D.D 500.D _._D.O

Agreement is acceptable; no TPS impact.
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I:=_ _" r',,_ "1- _" C j---_ RTR 174-01

Agreement is acceptable; no TPS impact.
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F:__-" r,_-F _" C _--_ RTR 174-01

C9

_H2 iRNK

BODY _:N;°n',_ 7_S5

XT o :230.0 IN. THETR T - 260.9 DEG.

I:D

C'4-

C9

u_ 0.
tJ], _.

&
L._

ZD _,

t.d

[---, o

C9

Z
CD

rr-

-r-

C:,

t'kl

_4

i

t

SYM_0L DESCPJ]PTION HF.,AT LOAD --

BTUtTT ]

R! 123.4

P.£.MTECH LtaJ

1

i : i i "
I

! I

i

I ; I i

r t i

r I w

: i

: : L

i

! : i I '

i ' i

i

; r

I

[

i

: ' i

t

1.0 5D.0 _00.0 !50.D 2DO.D 25C.0 300.0 35_,.r_400.0 450.D SOD.: S50.D 6DD.S 653.9

Agreement is acceptable; no TPS impact.
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i=;_ =" r',,_ "r" =" C P--f RTR 174-01

C_

,q-.

C_

r_

C3

U'_,o
i --

L

r_

BODY POINT 7488

LH2 TBNK XT - 1230.0 IN. THETB T - 180.0 DEG.

o.o so.o !oo.o_so.o2oo.o2so.o3oo.o3so.o _so.o45o.osoc.o 5so.osoo.o 5sc.o

mT_r _SEC_

Agreement is acceptable; no TPS impact.
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c)

c_

_R
U3o

F-,
L,_

p-,c_
¢:=;
O_

C_D
Z

CIZ

0

BODY POINT 7520

rm

c_

LH2 TRNK XT - 1297.8 IN. THETR T - 0.0 DEG.

i .... 1

b
' i $1qCBO/., D_ON I'ff_T LO.4J_ -

i . '" _l't_T 2

r /J J _ ?.0¢7

..... ' I I - ....... V,7,W'_C'rt
Lg"t3

!

I i '

I _ L ,! t I f

'.....I. I 'I
I i t _ I

_ I . I I i

, l _ t' I,,7., ' ,
p , , r • i ....... i-

0.0 50.0 100.0 150.0 200.0 250.0 300.0 35'0.0 400.0 450.0 500.0 550.0 500.0 550.0

TIME [fiEC]

Agreement is acceptable; no TPS impact.
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F_ _" r',,,,n"T- _" C m.--I RTR 174-01

CD

LH2 TRNK XT

BODY POINT 7525

i297.8 IN. THETR T = 270.0 DE G.

L_

r._

Z

LJ

I YMBOL I DESCRIPTION........I L_2

D.O 5D.O !no.D 'SZ.D 200.0 250.0 3OO.O 350.0 4OC.D a.5O.D 50D.D 550.D 5DC.D 55D.0

Agreement is acceptable; no TPS impact.
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1_ I_" M T l=='. O I,.....I
RTR 174-01

C_

C_

T'_

.._a

"--" CO
C3

L_

p-- (:3

to
z

L_

LH2 T_NK XT - 12_7.8 IN. TH_T£ T - 180.0 DEG.

rw

.... i

i i

! I b

I ;' i

: L

i

! !\

i I:

I

i
SYMBOL I DES_ION HF_T LOAD

BTU/F1" 2

I

i j

r

! i
' "T I

/ f
L

, !

i'

• |

i I

I

I

_JEMTIgCH

I I

I11.4

II

f

I

, ; . , _

i L 1

I

! ]

4 _

j [

I

0.0 _<D.D ]OC.D !5D.D 2O'O.D 25D.O 3DD.O 350.C 4_.o 45C.0 5DO.C 55D.D 5D_.__ ....==_O

TI _ {SEC'!H...

Agreement is acceptable; no TPS impact.
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I::::__" r',,_ "T" _" C _-4 RTR 174-01

c_

E_2,

r..2 _

._..#

rm

FI,---

"..D

Z

.;--. ,...
r-,--

r,_,]

LH2 TRNK XT

_;mY POINT 755_

_qC . .1_ 2 TN THET_ T = O.0 DE_.

IN

ED

c3

, - 4. -_Y ',X

D.D 50.0 i0'0.0ISC.O 2DO.D 250.2 3DO.O 350.0 4DO.g 450.2 5DO.C 550.0 BOO.D 5SD.g

Agreement is acceptable; no TPS impact.
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F:_ _" r"A "r- _" C I-"! RTR 174-01

CD

_R

L

C_

c_

Z
c3

LH2 ?_NK XT = !359.2 IN. TH_TR T = 337.5 DEg.

Agreement is acceptable; no TPS impact.
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1=:_E_ r',,_ "T- E_ C I--I RTR 174-01

C_

end

CD

Z

B22_' _g:NT 7552

C3

r"2 _' - . THETR 31,,, :,NK XT 1359.2 IN ? - 5.0 DEg.

¢

II [o,=.,_,o,.,_.,_o,_

q= K£M'I"£CH I_S .7

-_ .... I-- I

! I

1 r
, i
1 t

2.D 5D.3 iDO.O :5C.D 208.2 250.C 3,OS.D350.0 40'0.0450.0 5'OO,O559.0 5DO.D _SO.D

Agreement is acceptable; no TPS impact.
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I=_E_:M "1" _: C I-.--i RTR 174-0]

O

O

5.j °
UD o.

_-_ o_"
rr_

BODY POINT 7554

[--.o
0::_.
n..-

[_9
Z

E--._
(I:
[.J

D

LH2 TRNK XT 1359.2 IN. THETR T - 292.5 DE_.

! I
4

, .. , ..

i
[ i

r,

_LEO I., DES_ON H]P_T LOAD

• rU/TT _

--,.,.,....--.--,-. pj 100.4
_'_,t'T£CH LI&..]

I
...... t

l i
i ,

.,o

_ J

! , . ,.

t
'0.0 S0.0 10'0.0 IS0.0 200.0 250.0 300.0 350.0 400.0 450.0 500.0 55'0.0 500.0 B50.0

TINE [5CC_

Agreement is accepsable; no TPS impact.
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RTR 174-01

C_

0

LJ o

L--

BGOY POINT 7555

L_I

.rr- ,.5
r-Y-

C.D

Z_
cD

L,.-]

LH2 TRNK XT 13D_ 2 IN THETR T 270.0 DEG

_I_OL DE,SCII.I_rlON HX.AT LOAD

! m-_-r2

i

i

2 '" ' "-: _i¸ I

i I

I I

0.0 50.0 :O0.O :50.D 200.0 250.0 30C.O 350.0 400.0 450.D 500,D 55_.D 5DO.Q SSD.D

TZ_r _

Agreement is acceptable; no T?S :mpac%.
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or"

D

CD

U'_m

r_

C_O
Z

.K-

BODY pOTN_, : 7556

LH2 TRNK XT - !359.2 IN. THETR T 2_,7.5 DE3.

0

cM

c)

o

k ,i ,

II:; ,,_i _ DF_,S_ON I ItEAT LOAD
t rl'_/l_l" 2

I 111 _,I

i I I1| II

.¢._,

i i
i

I i

' I I :
' I

p

D.O 5D.O IOO.D i5B.2 200.D 25D.C 380.8 350.3 RDC.D 45D.D 5DO.O 55D._ 5S5.0 65D.D

T_N r" [ SF'31

Agreement is acceptable; no TPS impact.
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F_ _- r',,.._ "c" _" C _-.i RTR 174-01

D

,,q.,,

O

/.-.j _

_R

-:"" :o

Ld

Z

E_

D

BOO_'_ ,_OINT 7557

.d

- . _HL,B T - 225 DEELH2 TBNK XT 13Sg.2 TN. _ -T .0 .

, ,, , , ,,

_OL DESL'R.n_rlO N 1"]l_._T LOAD

_/t'T 2

I RI _J
R.F.MT£C_ 13L_ -t

/

II II

i

i i
I

! i

F

i
I .....

i .,
. : _- .

1,0 50.0 100.0 150.0 200.0 250.0 3OO.O 350.: 400.0 450.0 500.g 550.0 SgC.O 550.2

TImE'S - _' '

Agreement is acceptable; no TPS impact.
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F:_=" rv_'T" _-" C F--i RTR 174-01

,_r*.

CD

C,_ c_-

[._.

._-_.
C_

Bn_¥ p_TNT 7S5_

(.J

Z

L_

r4

tm

LH2 TRNK XT "359.2 IN. IH_.R i _89.0 D£g.

I L

1

; i

I

-r

i

I

! I :

!

: I !
: i

i

: E

r

T

] Bt

SYMBOL DESC"1_ ION HEAT LO/d)

_2

I
m i R1

........ I REMTECH

I

I L r i

I ,

II I

i ;

i

f

+

I :

0.0 50.0 ;OO.O !50.0 200.0 250.0 300.0 350.0 4.00.0 _.50.0 500.0 550.0 600.0 650.0

Agreement is accepSable; no TPS impact.
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F=:__" r',,,_ -r- _" C i---._ RTR 174-01

L.H2 TRNK

BODY PS:NT 7620

XT - 1486.5 IN. THETR T - 0.0 DEG.

i b
° i

r

L i i

i i

i : i

: 1 I

4
I

; i , L

i

CJ

L_R
t_ c_.

L

r,

°

rm

Ld

[-_

r_

C_9

Z

• mr

p i
L

I i

: ii

I
J I

DE,._ZI_O N lt_AT LOAD

170,,_

I : i

l i '

, I

I ' I

'0.0 50.D !00.0 !50.0 200.9 25C.D 3D0.0 35D.0 4DO.O 450.0 500.0 550.0 688.0 850.0

TIME ^=_'

Agreement is acceptable; no TPS impact.
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F::_ _"r,,_'T-_"C_ _ RTR 174-01

BOOT POINT 7625

LH2 TRNK XT = 1486.5 IN. THETR T - 270.0 DEG.

t

P..O SD.O I00.0 150.0 20D.O 250.0 300.0 350.0 400.0 45D.0 500.0 55g.D _CD.D _SD.D

T:NE [5Eg_

Agreement is acceptable; no TPS impact.
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F:_ _" r,,_ -r- _" C P-_ RTR 174-01

O

LH2 TRNK

BODY POINT 7629

XT - 1486.5 IN. THETR T = tBO.O DEG.

I t

° I

r

I

i

I !

b I

, I

E i

i

4 i ./._ :
.._ ,,,,',}

h_.l °
5Qo,

rl
b--, _

rr- u_.

CD
Z

! I

j

$YM]O I. DESCRI]PTION BEAT LOAD

BTU/I_ 2

RI lI2J

R.F.,.MTECH t_'t..I

I

I

i

r

E J

k

! I

i I

' i
i

, !

: i

t

I !
i i

I

i

E i _ t ; i

, , i

lol0 50.0 iOOlO ltC.C 200.0 250.0 3CO'C ]toIO 4CO,O _5C,0 5DO,C 55C.0 600.D BSC.O

T;_ _ ,_)._IL _bLb

Agreement is acceptable; no TPS impact.
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I=_ E r,,.,,1 -'V" E C I--_ RTR 174-01

O

o

G.j °

L

O3

L_

B--- o

o::: _-
r_

Z
o

n-

L_

Z

BODY PO]NT 7680

LH2 TRNK XT - ]6]5.7 IN. THETR T - 0.0 DEG.

o

_2

DESC_rI'ION

144.#

I II

r

S\ i [i

J
]

p

p,,

O.O 5D.0 lOO.O !50.O 290.0 258.0 3DO.O 35D,8 400.0 _.5D.D5OO.O 550.0 6OO.O 650.0

T T_= ISECI

Agreement is acceptable; no TPS impact.
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i=_ _: M"r" _: C I--I RTR 174-01

O

r_

c...9
_R

I --

G3

[--., O

r'_

Z

LJ
-7"

BODY POINT 769]

LH2 TRNK XT - 1615.7 ]N. THETR T - 337.5 DEG.

[

I , •

I

i

iI
- I '_''' I/

I II I
l

L -- '

I

' !
1 '

!

1
j,::-: i i

0.0 50.0 I00.0 15C.D 200.0 250.0 300.0 350.0 400.D 450.D 5DD.O 5SD.O BDO.D 550.0

TZME (SED)

Agreement is acceptable; no TPS impact.
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I=:__:: I',,,_ "r" I_: C I-.---I RTR 174-01

o

D

b'_ o

L

r._

_d

Z
o

BODY POINT 7B@2

D

0

LH2 TFINK XT 16t5.7 IN. THETR T 3tS.0 uE_.

I

I
I

DESCRIPTION

RI

REMTEC'H L_03

I

0.0 50.0 100.0 !50.0 200.0 250.0 300.0 350.0 400.0 450,0 500.0 550.0 600.0 550.0

TIME [5Eg_

Agreement is acceptable; no TPS impact.
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I:_ l==" rvl-r" E_: C I--I RTR 174-01

C_

'_P" F

0

C_,I.

5_1 C_

p-,
r,

"mo

rm

p,.,-

C.9
Z

or"

"t-

o

C_

CI

,4

BODY POINT 76_4

LH2 TaNK XT - t615.7 IN. THETR T - 292.5 BEg.

ii%

DICSC_B_TION _..XT LOA9
IITTj/_ 2

Jr/J
."0¢6

--" ILl

........ _C,4"rlgc_

I I_

t
t.O 50.0 I00,0 150.0 200.0 250.0 300.0 350.0 400.0 450.0 500.0 55'0.0 500.0 650.0

TIME (5EC)

Agreement is acceptable; no TPS impact.
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0

.¢.

C)

["%1

LJ o

[--.
L

r_

r,1
[--, c_

rY

C9
Z

_4
r]

BODY PCiNT 7695

0

CD

rm

LH2 TRNK XT - IB]5.7 IN. THETR T - 270.0 DEG.

, i

I
i

i

i
l

i

I
L

." i_ i',

LV/j

14L@

ii - - |

O.D 50.0 I00.0 150.0 200.0 250.0 300.0 350.0 400.0 450.0 500.0 550.0 600.0 650.0

TIME [SCC)

Agreement is acceptable; no TPS impact.

332



C_

w-'

0

_R

L,J

C_

Z
0

CD

0

BODY POINT 7888

LH2 TRNK XT _ 1825.7 IN. THETR T - 2_7.S DEG.

i

0.0 50.0 !O0.D I

Agreement is acceptable; no TPS impact.
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C3

0

CD
L_ _
b'30

E-_
L,-

BOOY PO t T,N. 7B37

53
o

rr"

ED
Z

,_r.¸
CE
L]
..l-

f

I

LH2 TRNK XT - t615.7 IN. THETR T - 225.0 DEG.

-.; i

, i, ,.-,

SYMBOL DII_S_ON H_.AT LOAD
IlTUR'T 2

IU

R£.WW..CH 12,¢Z

BII

I
+' J i 1q , + i

, !

i t I JI t I

_ ! ! I ,I
1 I ' L i
j I
i , 1

! + I '

' l b _ + t t II , l I

0.0 50.0 IO0.D 150.0 200.0 25'0.0300.0 350.0 400.0 450.0 500,0 550.0 500.0 550.0

TI_E (5E3_

Agreement is acceptable; no TPS impact.
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LH2 TRNK

BOgY POINT 76_9

XT - 1B15.7 IN. THETA T - tSO.O DEG.

0.0 50.0 i00.0 !

i 1 i ! !

O.O 200.0 250.0 300.0 350.3 400.0 4.50.0 500.0 550.0 500.0 653.0

TIME [ St..,.,l

Agreement is acceptable; no TPS impact.
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•_ EM T_'C i---!
RTR 174.01

o

o

C.3
r.._ o
Cr_ ,-,

1

_D

O3

800Y POINT 7760

n- Z
n_

C_9
Z

rr-

OJ

LH2 TRNK

o

XT 1743.0 IN. THETR T - 0.0 OEG.

i .
_Pt'_4_OL D_C]PJ]F11ON H]ULT LOAD

I

0.0 50.0 lO0.O 150.0 200.0 250.0 300.0 35'0.0400.0 _50.0 500.0 550.0 60`0.0650.0

T[MC (SEC_

Agreement is acceptable; no TPS impact.
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C_

L_ _

L

m

Qnny POINT 77s,

LJ

_G
rY

C_9
z

{---.,,_.

L_]

LH2 TRNK XT - 17_3.0 IN. THEIR T - 337.5 DEG.

CD

t

! F I I

I I

r . I

]

; : i i

;

i
: !

' I
i

i
, --. I

SYMBOL DESC_FT_ON i{_T LOAD
_2

I pJ 10&6q

R,£,_/'ECH I_,4

I .
F

t
I

r

i
r

I E

I

'! i

, , I r

, i i i 1 r! I i I , I
r !' I i 1

t _ 1 , i

I

0.0 50.0 _90.0 150.8 200.3 2SD.O 300.0 350.0 400.0 450.9 500.D 550.9 53S.3 558.0

TTNE _qr_,

Agreement is acceptable; no TPS impact.
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I=:__" r',_ "T" ==" C I---I RTR 174-01

c_

,¢,

o

L,J o

r,

"-_o

E--, c_

C.9
Z

c3,

:1-

o

c_

BODY POINT 7752

LH2 TRNK XT - t7_3.0 IN. THET£ T - 3tS.O DEG.

SYMBOL DES_AFrlON

11@,3

144,.7

•0 50.0 I00.0 15'0.0 200.0 250.0 300.0 350.0 40'0.0 450.0 500.0 550.0 50'0.0 650.0

TIME [SECI

Agreement is acceptable; no TPS impact.
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i:_ _-- M-I- _-- C H
RTR 174-01

O

CD
L.] °

B83 v P_,NT 778_

L_

r_

Z

b.J
-r-

LH2 TRNK XT - 17_3.0 IN. THETR T - 292.5 DE9.

i/Fa, ! ' , _

,, .. ,.

0.0 50.0 IOC.0 150.0 200.0 25C.3 300.0 350.0 400.0 450.0 500.D 550.3 600.D B50.O

TI,_E [ SF_C]

Agreement is acceptable; no TPS impacz.
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F::_ _=="M-T" _ <_ I---I RTR 174-01

o

F_J

r,1 o

b

r_

E.J

r_.9
Z

Z

D

c)

30D_' POINT 7726

LH2 TRNK XT = !7_3.0 IN. THETR T - 247.5 DEG.

i

r

L

I r

r I
i

i

i I :

i ; i
. p ,

_e.AT LOAD

i

SYMBOL

Ii _ ! II
r I , iI i I ' i ,

, i I I i I' i

i t i I
i

l !

t
I i

r
i

i

I

I
l

; i

: !

h

, i

I

O.O 50.0 100.0 150.0 200.0 250.0 300.0 350 ""_.L;2.O450.0 500.3 55C.0 8OO.C 650.0

iF" [....

Agreement is acceptable; no TPS impact.
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o

c)

CD
rJ _

[--,

O:3

L_

r_

C_9
Z

E---,_

LJ
"T-

c_

800Y PD!NT 7757

LH2 TRNK XT - 17_3.0 IN. THETR T - 225.0 BEG.

' t
L I

r

! i

I

J

,

.0 50.0 lO'O.O!50.0 200.0 25D.D 300.0 350.0 400.0 _50.0 500.0 550.D 600.0 650.0

TT_,.b,_ (5ECl

Agreement is acceptable; no TPS impact.
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F:_ _" M"_ _" C I---I RTR 174-01

C)

C)

L,_J o

r_

Z
D

.L-..r.
,n-
r.',

BOD_ POINT 77S9

0

LH2 TRNK XT - 17_3.0 IN. THETR T - tSO.O DEG.

J

i

I

SYMBOL I DESC_IFrlON HEAT LOAD_'IJ/FT2

I
i
1

F _

1

' !
I

!
' i

d

0.0 50.0 100.0 150.C 200.3 250.0 300.0 350.0 400.0 450.0 500.0 550.0 60'0.0 550.0

T[ME [SEt]

Agreement is acceptable; no TPS impact.
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F:_ _'- r',,,,'l'r" _" <_ t..-_ RTR 174-01

D

E3,

C_)

U_
I C)

5_

D

•-, O

I,D
r,1

n-

F-.
n-

LH2 TANK

BODY POINT 7830

XT - ]872.2 IN. THETR T - 0.0 OEG.

II

SY_|BOL DESCRIPTION HEAT LOAD
_l.Ufl_r 2

R.I l 214_RE,MTECH .?._I

/,,

[_) it _

O.O 50.D lO0.O 151).0 200.D 250.0 31)0.0 350.0 4DO.D 450.0 500.0 550.0 500.0 550.D

TIME [ 5EC

Agreement is acceptable; no TPS impact•
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F:_ _" r',,,,'l'n- E_: C n---I RTR 174-01

C_

c_

U

L,-

L.I

n'-
n.-

C.9o

Zv:'

!--,
n-
5..I
"I"

LH2 TRNK

B00Y POINT 783l

XT - 1872.2 IN. THETA T - 337.5 OEG.

| I 1 L f
SYMBOL DESCIUPTTON

I i

HEAT LOAD

BTU/FT 2

Ilmmmmmmmmmmr
I L

0.O 50.0 100.O 150.0 200.0 2SO.O 3OO.0 350.0 t00.0 45'0.0 500.0 550.0 600.0 650.0

TlrI£ [5E01

Agreement is acceptable; no TPS impact.
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J=_ _" P,_'T" _" C F--! RTR 174-01

c:)

c3

C3

c.)

U')
I CD

P,=;
r,

I--,
_3
w

LD
L,J
f--,
n-

COO

Z_:'

I-',
cr-
5.1

LH2 TRNK

800Y POINT 7832

XT - 1872.2 IN. THETR T - 315.0 OEG.

SYMBOL DF..SCI_PT]ON

gl

REMTECH

I t
I.I[F_ T LOAD

_'U/VI""

201.2

"-_.0

i
|
o

cD
i

e
I

t:D. "-.-2.a. ,.

0.O 50.0 lO0.0 150.0 200.0 250.0 300.0 350.0 400.0 450.0 500.0 550.0 500.0 650.0

TIME (5EC]

Agreement is acceptable; no TPS impact.
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i_ i_-' M '1-1=-.. C i... ! RTR 174-01

BO0¥ POINT 7835

C_

C_)
_J
U_
! C}

f-._L
G_

O3

L_J
F-,

n-"
OC

¢._9C_
Z

n-
GJ

-r"

LH2 TRNK xT - ]872.2 IN. THETR T - 270.0 DEG.

I I I, I I I
m

1 H£AT LOAD
SYTd_OL DESCRIPTIONI

I

R.I 217.6

........ g.KM'I_CH

I II

o L
0.0 50.0 100.0 iSO.0 200.0 250.0 300.0 350.0 400.0 450.0 500.0 550.0 500.O 550.0

TI_E (5CCJ

Agreement is acceptable; no TPS impact.
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F_ _" r,,_ -r- _" c p-..i RTR 174-01

BOOY POINT 7836

c_

,4.

0

p.._.
L,-

03

n"
t',,,"

C.9o
Z_

[.....,
n'-

"r"

,.4-

LH2 TRNK XT - 1872.2 IN. THETR T - 247.5 OEG.

I i
S_OL

........ i

,1 1 f 1
HEAT LOAD

DEscRn_rioN _TU/FT 2

RI I$OJ

ggMTECR 202J

. I I II

_'j ,,

0.0 50.0 100.0 150.0 200.0 250.0 300.0 350.0 400.0 450.0 500.0 550.0 600.0 550.0

TIME [ 5EC ]

Agreement is acceptable; no TPS impact,
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C)

¢.D
LJ
U'_

! 0

5-

p-.
nn

L,J
t---,
n-
n_

G::
L,J
"1-

LH2 TRNK

BODY POINT 7837

XT - 1872.2 IN. THETR T - 225.0 OEG.

I I I I
DF__ON I I-r£ATBTu/_..rLOAD2 --

i

SYMBOL

t

........ P.,F_'_IECli

L
0.0 50.0 100.0 150.0 200.0 250.0 300.0 350.0 400.0 450.0 500.0 550.0 5OO.O 550.0

TI_E [5EC1

Agreement is acceptable; no TPS impact.
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I=:__" M"I- :" C _--i RTR 174-01

D

P4.

LH2 TANK

B00T P0]NT 7839

XT - ]872.2 IN. THETR T - ]80.0 0E8.

c_

c;

L,J
L/3

! c_ m

5-

-n
f-,
nn

I.D5.1
[--,
or"
CIC

C9_

GE
I.,J

"t- c}

,4

I I !
L

D_C_ION I HEATBTI.I_TLOAD2
]

RI L_.4

R£,M-FECH 175J
I

C:)

0.0 50.0 100.0 150.0 200.0 250.0 300.0 350.0 400.0 450.0 500.0 550.0 500.0 550.0

TI_E [5ECI

Agreement is acceptable; no TPS impact.
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c>

....,

c)
cD.

F.D
5,_1
U'>
I c>

r,

•.-, c>

tJ
p-,
O=

F.Dc,
Z.:-

i--,

5.]
"1-

LH2 TQNK

BODY POINT 7850

XT - ]898.0 IN, THETR T - O.O DEG.

i

I
I

SY3,LBOL DESCRIPTION HEAT LOAD
BTU_Fr2

I RI :3_`3RE._frECH 244,3
|

o
,/

O.O 50.0 IOO.O I50.D 200.0 250.0 300.0 350.0 4DO.O 450.13 500.0 550.0 600.0 S50.D

TIME {5EC)

Agreement is acceptable; no TPS impact.
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I::_E r,,_l'r" E C _-'I RTR 174-01

c_

D

r_..)
_.J

,.-, c)

b..J

n..-

LH2 TRNK

800¥ POINT 7852

XT - 1898.0 IN. THETR T - 315.0 OEg.

SYMBOL DESCI_ION HEAT LOAD
ErTUffI"I

I
| I

RI I :14..3REM'rECH ZI_3

II I

I

, • , F • -,

0.1) 50.0 lO0.O lSO.D 200.0 250.0 300.0 350.0 400.0 450.0 500.0 550.0 600.1) 550.13

T IME [ 5EO }

Agreement is acceptable; no TPS impact.
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!=_ ==- r,_ "1- I_ C I---I RTR 174-01

c>

LH2 T_NK

BODY POINT 7855

XT - 1898.0 IN. THETR T - 270.0 DEG.

D.D 50.D 100,0 15D.D 21)0.0 2SO.D 300.0 350.0 4DO.D _50.O 5430.0 5SO.O 500.0 5SO.D

TIME 15C0)

Agreement is acceptable; no TPS impact.
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5-

[--,

0
I.D"
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F_._O
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'1-

LH2 TANK

BODY POINT 7859

XT - 1898.0 IN. THETA T - 180.0 OEG.

S'IC_BOL DESCRIPTION

I ,,1

H£AT LO.&D

RI L_$3
R.EMTECH 17L7

,-A

O.O SO.O IO0.O ISO.O 2DO.D _O.O 300.0 350.0 400.0 450.0 5430.0 SSO.O 6OO.O 650.0

TIME [SEO;

Agreement is acceptable; no TPS impact.
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i:_ _ M T I=" C I.,,,4 RTR 174-01

BOOT POINT 7920

LH2 TANK XT - 2036.5 IN. THETR T - 0.0 OCG.

I
I

I

Agreement is acceptable; no TPS impact.
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L,.J
U'_

G..
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r.__O
z_
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G.J

LH2 T_NK

BOOY POINT 7921

XT - 2038.S IN. THET£ T - 337.S DEG.

SY_V_OL i D£SC_,"PT_O N

r

........ ! R£MT[CH :¢3J

r

....

o /I,

O.O 50.0 lO0.O 150.0 200.0 250.0 50'0.0 :350.0 4DO.D 450.0 500.0 550.0 600.0 B50.O

TIME [SEO)

Agreement is acceptable; no TPS impact.
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n'_

r,'t
b.-,
rr"
r,F

C._o
:_,. _.
I-,,-,,,I

[.-,
n-
.5_1
-1-

BODY POINT 7922

LH2 TANK XT - 2036.5 IN. THETA T - 315.0 O[8.

[ I I I
i -SY'3iBOL DESCRIPTION HEAT LOAD
! _TL_'T"r_-

J

,i
REMTECH f _.39.1

I I

• i

t

Z -_ _._.
I

D.D SO.D I00.0 ISO.D 2130.0 L>50.D 3130.0 350,0 41)0.0 450.0 5130.0 550.0 BO0.O 650.0

TIMC ISCD_

Agreement is acceptable; no TPS impact.
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C,

E>

C3,.

h.J
U'_
I ¢>

5-

i--,

,.-.. C3,
i

I.O
hJ
p-,
ri-
Ce:

n-
UJ

LH2 TANK

BODY POINT 7925

XT - 2036.5 IN. THETR T - 270.0 DEG.

SY_IBOL DE3CRIFTION HEAT LOAD

I RI .127.1
RL%trEC_I 280.9

........ t

I

o ,'7

O.O 50.0 IO0.O 15'0.0 2..00.0 250.0 300.0 350.0 400.0 450,0 500.0 SSO.O 600.0 650.D

TIME [5E0)

Agreement is acceptable; no TPS impact.
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D
i

N-

C:,

C.)
f.J

I t_

5_

[--,
Ct_
,.-, tD

I.D
LJ
p.,
n-
o':

p.-,

L,J
"r"

C)

LH2 TRNK

BODY POINT 7929

XT - 2036.5 IN. THETR T - t80.O OEg.

5YT,tSOL

• I

174d

i
t
t

'O.O 50.0 IO'O.D 1S'O.O 200.0 250.0 51%1.0 550.0 4180.0 450.0 500.0 550.0 500.0 550.0

TIMC [SOD)

Agreement is acceptable; no TPS impact.
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F::__" r',_ "-I- _" C i--i RTR 174-01

C:>

O

C:>-

r_.)
G.J

IcD

C_
•.--, C>

t,1

cr-
C_

p-..i

G_]

CD

LH2 TRNK

BODY POINT 7930

XT - 2058.0 IN. THETA T - 0.0 DEE.

;Y_OL

1 I

I DESCRJ]_TION I-[EAT LOAD
1 BTUA_'T 2

t IU ".JO.O; _..W1"£CI{ 309..I

II

/ -%%

t, ,
E:,

f-_ • i

0.0 50.0 100.0 150.0 200.0 250.0 300.0 350.0 41)0.0450.0 500.0 550.0 r>O0.OS5'O.O

TIME [5ED]

Agreement is acceptable; no TPS impact.
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C::,

LH2 TRNK

BOOT POINT 7931

XT - 2058.0 IN. THSTR T - 337.5 DEG.

ISY_,tBO I- DF..SCR.[FTION HEAT LOAD

B'TU,'PI" 2

KI _.0"/,.$

REMTECH $0"/._1

C:>

r._)
L,J

i c>

c,_

['t"3 s,,
J

p.-,
n-

c..9o

#

o

_" ,,'j
_t # /

A

iL

11
i
I %

I
f

%

%,
I

,%
|

\ ,
O.O 5O.O IOO.O lSO.O ?.DO.O 250.0 :300.0 350.0 4DO.D 450.0 5DO.O SSO.O &OO.O 550.0

TIME (5CC:)

• RI IVBC-3 environment considered low. Body point 7931 is

located in front of the LH_ feed line; consequently, the

separation would drive the aero convection up over the clean

skin acerage level. Comparison of the IVBC-3 interference

factors with the IH-97 data base (T/C 5052) show that the

cold wall heating rates in the environment are low.

• Possible TPS impact.
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BODY POINT 7935

('%1,

C)

C.)
C,2
U'_

F--a6
l,-

I.--.

I---,
cr
CIC

p.-,
rr-
L_
"I-

LH2 TRNK XT - 2058.0 IN. THETR T - 270.0 OEG.

I I I .. I I I

$'¢_,1110L

I

ltF_.ATLOAD
DE3CIU]PTION lrTIL1ArT_

iU %.wr/_
P.,JE,WT£CI'! .13L0

II II

t

Jt
tl
f i
i
t

I i

, t

|

' j

/
.j.j

D.O 50.0 I00.0 |50.0 200.0 250.0 300.0 350.0 100.0 150.0 500.0 5.50.0 500.0 550.0

TIME 15EC]

• RI IVBC-3 environment considered low. Comparison of IVBC-3

interference factors with the IH-97 data base (T/C 5051)

show that the cold wall heating rates are low in the

M _ = 3 range.

• Possible TPS impact.
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i:_ _ M T'I_ O I,---!
RTR 174-01

BOOT POINT 7937

L_
L_
U_

L_

QD

t_
F-
n-

p-

D:

L_

LH2 TANK xT - 2058.0 IN. THETA T - 225.0 DEG.

I 1 I 1 I
SYMBOL DLSC1RIFrlON

• II [

0.0 SO.O IO0.O 150.0 200.0 250.0 300.0 :350.0 400.0 450.0 500.0 5,50.0 SO0.O 650.0

TIME (SEC]

Agreement is acceptable; no TPS impact.
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O

CO,

C:),

(__
u.J
u")

I C)

p.,_.
I.,..

(.-,
s3

L,.J
I'-,
Q_
r_

COo
z,,:
p-,
n-
U.l
"l-

eD

P4

LH2 TRNK

800T POINT 7939

XT - 2058.0 IN. THETR T - 180.0 0EG.

m

SYMBOL D£SCRZ]PTION

--- I........ ]_£MT£CH

II. II I

i i
R EX'I" LOAD

lrl-_-r 2

LS2..O

I_.0

O.O 50.0 IDO.O 150.0 200.0 250.0 300.0 350.0 400.0 450.0 500.0 550.0 600.0 650.0

Title {5£C1

Agreement is acceptable; no TPS impact.

364
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LH2 TRNK
0

0

_4

uj _.
trio

L

rr_

GJ
(_,. r-,,

rr"

r.D
Z

(I:::

BOOY POINT 50108

XT - IISI.8 IN. THETR T - 30.9 OEG.

I
I

j ,

I

I

I

i

I
I

I
i
I

I

SYM]IOL DESC3,/I_ ION

El

........ ]_._rl"ECH

[ I

,, J

I

2I£_

II

II
t I

:f I I
'O,O 5(].0 100.0 150.0 200.0 250.0 300.0 350.0 400.0 450.0 500.0 550.0 600.0 650.0

T[I'IE (5CC_

Agreement: is accepCable; no TPS impact.
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{:D

C}

B;

_R
U3_

p-
5-

5-1

{2:/

C.9
Z

{--- ,¢.
K-
L3
T-

C_

n v ,* T9u9_ PC.N, 50109

LH2 TRNK XT - 1151.8 IN. THETR T - 30.g Dfio_.

r

r

, ! / : ,\

SYMBOL DESCRIPTION I.I_T LOAD

_I'U/y'T 2

El ]Z13

........ PJE,'_3E:Cl1 :¢/J

t
I

k

O.O 50.0 I00.0 150,0 200.0 250.0 30D.O 350.0 400.0 450.0 5DO.D 550.0 50'0.0550.0

TIME {fiEC_

Agreement is acceptable; no TPS impact.
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C_

D

F_

r,

CD

Z

o

C)

BDDT PGiNT SOi!l

CD

0

LH2 TRNK XT _51B IN THETfl T 30.g D_.

i i
J

! I

i i
l

i

i , r

i i

t

' !

i

; ii

I

! ,
i

I

"I
r

! I

D_CRIFrlON HEAT LOAD

BTU/_r 2

i

i i

1

i i

i
I

i

m

._ 50.D !00.0 ',50.D200.0 250.0 300.D 350.0 400,O 450.0 500.D 550.0 60b.D 550.D

TiME {SEE)

Agreement is acceptable; no TPS impact.
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i_' =" M T =" 0 I--! RTR 174-01

BODY PCINT 50308

LH2 TRNK XT * 1270.2 IN. THET£ T = 30.g DEG.

Agreement is acceptable; no TPS impact.
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F::__" M "-'r-_" C H RTR 174-01

BODY Pg!NT 50309

LH2 ?RNK XT = 1270.2 IN. THETR T = 30.9 DEG.

\ i

• i

' L-:
o o sO.o _oo.o:so.o 2oo.o2so._ _oo.o 3so._ ,_oo.o4so.o soo.o sso.o 6oo.o 6so.o

Agreement is acceptable; no TPS impact.
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F:__" r,,_ -r" _" C _--_ RTR 174-01

0

0

BOOY POINT 50311

r, 1

[--_ c3,

n-_
.7,..-

co
z
,---, 0

cr
r.l
7-

0

LH2 TRNK XT = 1270.2 IN. THETR T - 30.g DEG.

ILl _rT.4

_r.,_"I_C_ 291.4

0.0 50.0 tO0.O lS'O.O 20'0.0 25'0.0 :300.0 _50.0 400.0 450.0 500.0 550.0 50'0.0 650.0

TIME [SEC_

Agreement is acceptable; no TPS impact.
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E_

LH2 TRNK

BOOT PGINT 50508

XT = 1399.4 IN. THETB T - 3a.e DE9.

_t"M]lOI.

I

! !
i

!
I

I
i
I

i

I D_ON HEAT LOAD_TutTr 2

I

I

0.0 50.0 lOO.O 150.0 200.0 250.0 300.0 35D.0 400.0 450.0 500.0 550.0 500.0 650.D

T_NF_ [5EC_

Agreement is acceptable; no TPS impact.
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i=_ i_-,- M -r i==,,,C I,,,_i
RTR 174-01

C3

0

BOOY POINT 50509

LH2 T£NK XT - 139g.4 IN. THET£ T - 30.g DEG.

I

Agreement is acceptable; no TPS impact.
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D
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r
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C_
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_-u_
C_

CD
Z

CtZ

C)

C_

O

BOOY POINT 50SII

LH2 TBNK XT - 1399._ IN. THETR T - 3O.g DEG.

i
,if,

0L DF-_CR/I_T]ON J_T I_D

pJ 211.7

&E.'_TIBCII /._ --

L

L
J i

I
i

I I

i

]

I

[
I

, I

i

i
I

i 1

E I

I .

o.o so.o _oo.oIso.o2oo.o2So.o soo.o3so.o:oo.o 4so.osoo.o ss,_q soo.o sso.o

_T_r [5EC)

Agreement is acceptable; no TPS impact.
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C3

C_

C.3
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r,
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cz:: _-
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Z

LJ
-'r--

BOOY PO'NT 50808

0

0

LH2 TRNK XT - t593.2 iN. THETR T - 30.£ DEG.

0

r

f

, i
1 ,
' L

!

iI

ql I

j

: !

,

t

÷

i

, !

i

I ' i i

, ,, i

i.. SYMBOL DF.,SC_I_PTZON

I
/

RJ_I"I£Cll

! I

I i
I

i

I?U

18LI

I

i

L

0.0 50.0 I00.0 :50.0 200.0 250.0 300.0 350.0 4,00.0 450.0 500.0 55'0.0 600.0 _50.0

TI_E ',5£C ;

Agreement is acceptable; no TPS impact.
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BODY POINT 50809

[._)
L.] o

S_

w

rr"

r_9
Z

Ld

LH2 TRNK XT _ ]593.2 IN. THETR T - 30.g DEG.
O

- i i
° i

I ! '
i i r

! : i
P

i i
o I !

_- ! ,'i i i

I
I

w

0.0 50.0 ]O0.O !5D.O 200.0 25D.0 300.0 350.0 400.0 _.50.0 500.0 SSO.O 500.0 550.0

TIME {5EC_

Agreement is acceptable; no TPS impact.
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O

C_

_.,_o

_o

[.,.J
b-,o

C_

Z

800Y POINT 50811

LH2 TqNK XT - 1593.2 IN. THETR T - 30.g DEG.

CM

6

ti
i ,

i i_ _ i
I _ ! ! I
!

i

i

i

i sY_mol.

I ...

! ,

7

D ES C]/,.II_'1ON HEAT L,OA._

rl-t_-l- 2

105.11

: I I ' i

"- i !

i ! I ' !

,- I i

I

'i

I I

L

i--

0.0 50.0 !gO.g '.5C.] 200.0 250.D 30'0.0 35D.0 40O.D 450.0 500.0 550.0 SOC.O 550.0

T!NE [SECJ

Agreement is acceptable; no TPS impact.
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F-, =;.
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F--,

•.-, ¢:>

I.D
_J
p-
n-

[..-,
I"I-
L,.J
"r"

LH2 TANK

BOO¥ POINT 5130B

XT - 1918.0 IN. THETA T - 30.9 DES.

I
S'Y_OL

I DESCRII_'ION HEAT LOAD

_j "..30,9

RJ_fTECH -"'/3.3

* ,p,t _

eIjl" o, /

_ ° ,

0.0 51).0 I_.0 150.0 200.0 ZSO.D 300.13 350.0 4130.0 450.0 50'0.0 550.0 r_O0.O 550.0

TIM[ [5[0_

Agreement is acceptable; no TPS impact.
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e

¢:>,

L_J
U_
I ¢>

_=_'
5..

D
F.-,
n_

g.__o
Z

n-

-r=

LH2 TRNK

BOOY PO I/',IT 5 ] 309

XT = 1916.0 IN. THFTR T = 30.9 DEE.

I ! I
SY?,[BOL DESCI_ION FI]gATLOAD

BTt'Jlrl-2

:3SJ

q

C> )

O.O 50.0 1DO.D 150.O 200.0 2SO.D 500.0 3.50.0 4DO.O 450.0 54)0.0 550.0 54:)0.0 5.50.0

TIMC [SCD)

Agreement is acceptable; no TPS impact.
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o

c>

LH2 TRNK

BOOT POINT 51311

XT - Igi6.O IN. THCTA T - 30.g OEG.

[_)

J

D

03

r.l

rr-

Zq:-

- F"
n-
5_i

_u

i RE._tTECH :36_
I

o

¢J

O.O 543.0 IDO.D 150.D 2.JXI.D 250.D 300.0 350.0 4130.0 450.D 500.0 550.0 5130.0 550.0

TIM£ [5[0]

Agreement is acceptable; no TPS impact.
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LH2 TANK

800Y POINT 51608

XT - 2028.0 IN. THETR T,- 30.9 DES.

I I I
SY_IBOL I DESC_.PTION

I
6.

C._

r.

D

CD

- j
F-- •

= !C_

CDc_
Z

- h
CE

!

O.D 50.0 100.0 150.0 2:00.0 250.0 300.0 350.0 400.0 450.0 500.0 550.0 8430.0 650.0

TIME 15EO)

Agreement is acceptable; no TPS impact.
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o

F_)
G.J
U%

5_

D

G.J
E-,

5_)

r_

Q

LH2 TRNK

800Y POINT 5]609

XT - 202B.0 IN. THETR T - 30.9 DEE.

SYMBOL ' DESCR/FrlON HEAT LOAD

t BTU,_r z

i RI

........ RESITECH

391.6

445.7

• (

/ l

I

i

%

O.O 50.0 lO0.O 150.O 290.0 250.0 300.0 350.0 4D0.D 450.0 500.0 550.0 600.0 650.0

TIME (5EO_

Agreement is acceptable; no TPS impact.
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o
0
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U'_
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[...,
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)

rT=

Z

n'=

LH2 T_NK

BODY POINT 51811

XT = 2028.0 IN. THET_ T = 30.9 0E8.

., t I I I
I DESCRIPTION ltEAT LOADB'TU_F'T2

I_E.'_TECH 34¢6

C:>

"I

D.D 5D.D IDO.D ISD.D 200.D 2SD.D 3DD.O 35D.0 4DO.D 4SD.D SDO.O SSD.O 500.0 BSD.D

TIME ISgg)

Agreement is acceptable; no TPS impact.
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BOOT P0]NT 56283

LH2 TSNK XT - ill. 24.5 IN. THETA T - 32.5 0ES.
O

. | i

SYMBOL D_ON I I_AT LOAD
lrrT._ z

£ ' I i '' ' '

i ' ' X£._'T.C14 273.0 '
(-J , -"
U'_ ] _ I II '

I O

I I 1
! . [

::3 , .,I ! '
1 ' J

I I i

.... I , • , I

[-- ' i I
_" ! i t - , . !

i iCOo - i
• ! • • _; ..z.- i ' I ' '

P-' ! " ' I
rr- ; ' .' _A ., _

,' ;/ _\ i
! i! ..

3:: O ] ,, .. I I

_- J' i _ : ' '
I ' "tl ! I

--'7 i• _ l, !' I , ,, , ,

O I " J I - ! J _ - -

0.0 50,0 lO0.O 15O.O 200.0 250.0 300.0 350.0 400.0 450.0 500.0 550.0 6013.0 550.0

TIME 15EC]

Agreement is acceptable; no TPS impact.
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